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This is a Brief on Appeal for the above-identified application in which claims 1- 
26 and 31-36 were finally rejected in an Office Action mailed November 21 , 2002. A Notice of 
Appeal was filed in this case on March 20, 2003. The fees required under §1.1 7(f) and any 
required petition for extension of time for filing this brief therefor are dealt with in the 
accompanying Tiansmittal of Appeal Brief. This brief is transmitted in triplicate in accordance 
with 37 C.F.R. § 1.1 92(a). 
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(2) Related Appeals and Interferences 

No related appeals or interferences are pending. 

(3) Status of Claims 

Claims 1-26 and 31, 33, 36 are pending in the application. Claims 1-26 and 31, 
33 and 36 are reproduced in Appendix A, have been finally rejected and are the subject of this 
appeal. 

(4) Status of Amendments 

All amendments made to date have been entered. 

(5) Summary of the Invention 

The present application is generally directed to a stent delivery balloon composed 
of a micro-composite material which includes a longitudinal fibril structure that is either parallel 
to the longitudinal axis of the balloon structure, or that is diagonal to the longitudinal axis at the 
molecular level of the balloon. The orientation of the fibril structure can limit longitudinal 
expansion of the balloon and allow the balloon to expand radially as desired, but minimally, or 
not at all in the longitudinal direction if the fibrils are parallel to the balloon axis. When the 
fibrils are oriented diagonally about the axis, they can limit both longitudinal and radial 
expansion of the balloon when inflated. 

The micro-composite material is made up of a combination of a fibril component, 
a polymeric balloon material which acts as a matrix, and optionally a compatibilizer material 
which may act to create a less distinctive phase boundary between the fibril and matrix 
components, but which does not solubilize the LCP polymer in the matrix at human body 
temperature. 


Application No.: 09/696,3 78 Brief on Appeal 

Filed: October 25, 2000 Page 3 

Although such materials have been employed for catheter tubing, such material 
has not been known for use in the construction of catheter balloons which exhibit minimal or no 
longitudinal growth during balloon expansion but which expands as desired in the radial 
direction, or that exhibit minimal expansion both in the longitudinal and radial directions. 

The invention of claim 1 is directed to a dimensionally stable polymer balloon 
having a longitudinal axis and composed of a micro-composite material, the micro-composite 
material including a polymer matrix component and a polymer fibril component distributed in 
the polymer matrix component, the fibril component having micro-fibers oriented substantially 
parallel or diagonally to the longitudinal axis of the balloon. 

The invention of claim 8 is directed a polymer balloon as in claim 1 wherein the 
micro-composite material further includes a compatibilizer component. 

The invention of claim 9 is directed to a polymer balloon as in claim 8 wherein 
the compatibilizer is a block copolymer. 

The invention of claim 1 0 is directed to a polymer balloon as in of Claim 8 
wherein said compatibilizer is selected from the group consisting of copolyester elastomers, 
ethylene unsaturated ester copolymers, copolymers of ethylene and a carboxylic acid or 
derivative thereof, polyolefins or ethylene-unsaturated ester copolymers grafted with functional 
monomers, copolymers of ethylene and a carboxylic acid or derivative thereof, terpolymers of 
ethylene, copolymers of unsaturated esters and carboxylic acids or derivatives thereof, maleic 
acid grafted sfyrene/ethylene-butadiene-styrene block copolymers, acrylic elastomers, 
glycidyl(meth)acrylates, ionomeric copolymers, polyester-polyether block copolymers, and 
mixtures thereof. 
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The invention of claim 1 1 is directed to a polymer balloon as in claim 1 wherein 
the compatibilizer is an ethylene-maleic anhydride copolymer, an ethylene-methyl acrylate 
copolymer, an ethylene-methyl acrylate-maleic anhydride terpolymer, an ethylene- methyl 
acrylate-methacrylic acid terpolymer, an alkyl(meth)acrylate-ethylene-glycidyl(meth)acrylate 
terpolymer, or a mixture thereof. 

The invention of claim 16 is directed to a polymer balloon as in claim 1 wherein 
the fibril component has a melting point of about 250° C or less. 

The invention of claim 1 7 is directed to a polymer balloon as in claim 1 wherein 
the fibril component has a melting point of about 150° to about 249° C. 

The invention of claim 18 is directed to a polymer balloon as in claim 1 wherein 
the fibril component has a melting point of about 230° C or less. 

The invention of claim 3 1 is directed to an inflatable medical balloon having a 
circumference and a longitudinal axis including a semi-compliant matrix having a plurality of 
individual fiber cores mixed therethrough. The cores are evenly distributed about the 
circumference of the balloon and are composed of one or more materials which are characterized 
as being stronger than the matrix material and having a bulk elongation less than the matrix 
material when the one or more materials are oriented in the direction of the longitudinal axis, and 
the matrix material and the core material operatively adhering to one another. 

The invention of claim 33 is directed to a medical balloon as in claim 3 1 that 
expands less than 5% beyond the pre-inflation state. 
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(6) Issues 

I. Whether the Examiner erred in rejecting claims 1-8, 12-26, 31, 33 and 36 under 
35 U.S.C. §103(a) as being obvious over LeVeen et al. (US 4,448,195) in view of 
Zdrahala. 

II. Whether the Examiner erred in rejecting claims 9-11 under 35 U.S.C. §103(a) as 
being unpatentable over LeVeen et al. in view of Zdrahala as applied to claims 1-8, 12- 
26, 31, 33 and 36, and further in view of Cozewith et al. 

(7) Grouping of Claims 

For issue I, claims 1-8, 12-15, 19, 20-26 and 36 stand or fall together. 
For issue I, claims 16-18 stand or fall together. 
For issue I, claim 31 stands or falls alone. 
For issue I, claim 33 stands or falls alone. 
For issue II, claim 9 stands or falls alone. 
For issue II, claims 10-11 stand or fall together. 
8) Argument 

/. The Examiner erred in rejecting claims 1-8, 12-26, 31, 33 and 36 under 35 U.S.C. 
§ 103(a) as being obvious over LeVeen et al. (US 4,448,195) in view of Zdrahala. 

A. Claims 1-8, 12-15, 19, 20-26, and 36. 

Claim 1 is representative. Claim 1 is directed to a dimensionally stable polymer 
balloon having a longitudinal axis and composed of a micro-composite material, the micro- 
composite material including a polymer matrix component and a polymer fibril component 
distributed in the polymer matrix component, the fibril component having micro-fibers oriented 
substantially parallel or diagonally to the longitudinal axis of the balloon. 
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In the Final Action it was asserted that LeVeen et al. has a balloon catheter 

wherein the balloon and catheter are a one piece unit with the balloon being a thin catheter wall 

portion of exact shape and size, and that it can be formed by expanding a distal tube portion of 

the catheter and that LeVeen et al. teaches that the catheter may be formed by blow molding 

tubing with fine fibers, but fails to teach that the fibers are polymeric or the orientation of the 

fibers. 

The Examiner cites Zdrahala as teaching extruded catheter tubing of LCP 
polymer fibers in a matrix polymer. In the last paragraph on page 3, the Final Action asserts that 
Zdrahala teaches that the tube may be extruded with no relative rotation between orifice and 
mandrel, but with stretching imposed by orienting the apparatus, with the result that the fibrils of 
such tubing are generally parallel to the tubing axis where such a structure tends to have 
relatively high longitudinal stiffness, which means that the longitudinal elongation of the catheter 
section would be minimal, and precludes longitudinal expansion of 5% beyond the original pre- 
inflation state. The Examiner goes on to assert that it would have been obvious to one of 
ordinary skill in the art to have used the catheter tubing of Zdrahala for one-piece balloon 
catheter in the invention of LeVeen et al. in order to obtain a balloon catheter with the desired 
longitudinal stiffness for facilitating advancement through small arteries and veins. 

Appellants disagree. 

The Examiner has clearly misread LeVeen et al. 

LeVeen et al. teaches a one piece balloon catheter which is formed by blow 
molding an elongated polyurethane tube so that one section of the tube has a thinned cross 
sectional balloon area between the distal end of the tube which is sealed and its open proximal 
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end. The balloon portion which is positioned adjacent the distal end has a thinner cross sectional 

area which allows a balloon to be formed if a fluid is introduced into the catheter. The Examiner 

has cited col. 1, lines 5-50, in asserting that LeVeen et al show a fiber-containing balloon. The 

closest statement which can be found is the following: 

The catheter and balloon are a one piece unit with the balloon being a thin catheter wall 
portion of exact shape and size. The catheter may be formed by blow molding tubing with 
a fibrous reinforcement of woven glass or fine fibers of other materials. The woven fiber 
structure is placed over a polyurethane extruded plastic tubing which is heated and the 
blown outward into a mold. The molded polyurethane is then fused with the 
reinforcement fiber during this procedure. 

Col. 1, lines 44-54 

Perhaps the Examiner reasons that the balloon portion of the catheter is the same as the shaft 
portions. Perhaps the Examiner has misinterpreted LeVeen et al because of the discussion of 
blow molding, and has confused the catheter shaft and balloon portions. Either way, the 
Examiner is incorrect. LeVeen et al go on to expressly teach omitting the fiber component from 
the portion of the tubing which is used to form the balloon. Hence an inference that the catheter 
shaft and balloon portions are the same is wrong. Moreover, the mention of blow molding does 
not suggest to reinforce the balloon. In fact the catheter shaft is blow molded into the reinforcing 
material. 

LeVeen et al. expressly omit the fiber component from the thinned portion of the 

catheter which forms the balloon. In particular, at Col. 2, lines 42-59, the patent states: 

The portion 12 is thinned so that when a fluid 14 is introduced under pressure into the 
tubular catheter, a balloon 16 will form in the thinned portion 12. The tubular catheter 10 
may be formed by sealing a distal end 15 of a polyurethane extruded tubing and placing 
the tubing within a mold lined with a reinforcement netting structure 110, preferably of 
woven glass fibers. The mold M partially shown in phantom in FIG. 5 includes a wider 
portion SO adjacent the sealed distal portion 15 of the tube where the reinforcement 
lining structure is omitted. The tubing is heated and blown outward to fuse with the 
reinforcement glass fiber structure, as well as to create a thinned out portion 12 of a size 
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and position corresponding to that of the wider portion of the mold described above. The 
balloon portion thus is thinned with respect to the other portions of the tube and has an 
exact shape and size. (emphasis added) 

The portion from which the netting structure is omitted in Fig. 5 is the portion which forms the 

balloon. Hence the catheter is formed by blow molding tubing with a fibrous reinforcement of 

woven glass or fine fibers of other materials, but the integral balloon has no such reinforcement. 

Figures 5 and 6, shown below also clearly depict the balloon as free of the 

reinforcement material: 


12 



-32 

The LeVeen et al patent also contains this further teaching: 

While the balloon 16 is without reinforcement, it is also constrained by the occlusion 
100 and will not expand to the point where the tensile strength of the balloon 12 equals 
the tension thereon. (emphasis added, col. 3, lines 29-39) 

Thus, the Examiner's interpretation is flawed. 

LeVeen et al teaches the opposite of the Examiner's position. Instead of 
suggesting the invention, LeVeen et al. actually teaches away from the invention. If someone 
were to fashion an integral balloon catheter using catheter tubing as described in Zdrahala, 
LeVeen et al clearly teaches to omit the fiber in the portion of the tubing which would form the 
balloon. 
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No prima facie case of obviousness has been made out. Neither Zdrahala nor 

LeVeen et al. teach a balloon. Thus, the combination of references is lacking a most important 

element of the present claims, i.e. the polymer balloon as taught and claimed in the present 

application. Consequently, at least for this reason the rejection of claims 1-8, 12-15, 19, 20-26 

and 36 should be reversed. 


B. Claims 16-18 

Claims 16-18 are patentable over LeVeen et al. in view of Zdrahala for at least the 
reasons that claim 1 is patentable (i.e. that LeVeen et al has been misinterpreted), and also for the 
reason that the use of low melting point fibril components recited in these claims are not taught 
or suggested in either document. 

Claim 16 is directed to an embodiment of a polymer balloon in which the fibril 
component has a melting point of about 250°C or less. Claim 17 is directed to an embodiment in 
which the polymer balloon includes a fibril component having a melting temperature of about 
150°C to about 249°C Claim 18 is directed to an embodiment in which the polymer balloon 
includes a fibril component having a melting point of 230°C or less. Lower melting temperatures 
are advantageous because they require lower processing temperatures which are beneficial both 
from a personal safety perspective, are less detrimental to polymer properties during processing, 
and are more economical. 

The liquid crystal polymers disclosed by Zdrahala have melting temperatures 
which are higher than those embodiments found in claims 16-18. Indeed, Zdrahala does not 
teach a fibril component having a melting point less than 280°C. For example, VECTRA® 
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B950, disclosed at col. 6, lines 48-49, has a melting point of 280°C. 1 Appellants submit that it is 

in fact unusual for these types of polymers to have melting temperatures of less than 280°C. 

Appellants are also submitting in Appendix B 5 references illustrating that the 

polymers sold under the tradename of both VECTRA® and XYDAR® generally have higher 

melting temperatures than those of the fibril component recited in claims 15-18. Therefore, the 

rejection of claims 16-18 should be reversed for at least the reasons that LeVeen et al has been 

misread and further because the compositions of Zdrahala do not include a fibril component 

having a melting point as low as recited in these claims. 


C Claim 31 

Claim 31 is directed to a medical balloon formed from a combination of a semi- 
compliant matrix material and a plurality of individual fibril cores distributed evenly about the 
circumference of the balloon. See application, page 6, line 29-page 7, line 22. The embodiment 
of claim 31 therefore requires both a particular type of matrix material and a non-random 
distribution of the fibril cores. 

Claim 31 is seen to be patentable over the combination of LeVeen et al and 
Zdrahala for the same reason that claim 1 is patentable {i.e. that LeVeen et al has been misread), 
and also because Zdrahala does not teach or suggest the structured composition as recited. 

Zdrahala, which is relied upon for the composition, does not show evenly spaced 
cores, nor does it teach or suggest the specific combination of such cores with a semi-compliant 
matrix material. The Zdrahala matrix materials cover a range of compliance, including materials 


1 Heino et al., US Patent No. 6,221,962 Bl; Baird, US Patent No. 5,834,560 
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which can be characterized as semi-compliant, 2 but unlike the embodiment found in claim 31 of 

the present application, Zdrahala fails to teach or suggest employing a certain compliance 

material in combination with a plurality of individual fibril cores evenly distributed about the 

circumference of the balloon. 

Thus, the combination of references does not suggest the specific combination of 

materials found in claim 31 of the present application for use in a polymer balloon. Therefore, 

even if the combination of Le Veen et al. and Zdrahala was a viable rejection of claim 1, the 

combination would not create a prima facie case of obviousness with respect to claim 31 and its 

dependents. 

E. Claim 33 

Claim 33 depends from claim 31 and is seen as being patentable for the same 
reasons already described for claim 31. Additionally, the recitation of the balloon longitudinal 
expansion rate of less than 5% is not taught or suggested in either reference. 

In this particular, Appellants note that the longitudinal expansion property of a 
balloon is quite different than that of catheter tubing. Balloons have different wall thicknesses 
and undergo different processing than catheter tubing. Consequently, a skilled person does not 
know what longitudinal expansion would be obtained using a material for catheter tubing to form 
a balloon both because the balloon is further processed beyond what tubing is, and because the 
wall thickness of a balloon is thinner. Thus, the longitudinal expansion of a balloon would not 


2 See, for example, U.S. Patent Nos. 6,406,457; 6,171,278; 6,146,356; 5,951,941; 5,830,182; 5,556,383; 5,500,181; 
5,447,497; 5,403,340; 5,348,538 
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be predictable from catheter tubing. Longitudinal expansion with respect to balloons is 

discussed in the Background at page 1 of the present specification. 

Neither LeVeen et al., which describes an unreinforced balloon, nor Zdrahala, 
which is directed to catheter tubing, provide any direction as to a balloon having the expansion 
characteristics recited in this claim. 

Thus, Appellants submit that the rejection of claim 33 should be reversed for the 
reasons given for claim 3 1 and also for the reason that a balloon having the longitudinal 
expansion property of this claim is not taught or suggested by the cited references. 


//. The Examiner erred in rejecting claims 9-11 under 35 U.S.C. § 103(a) as being 
unpatentable over LeVeen et al in view of Zdrahala as applied to claims 1-8, 12-26, 31, 
33 and 36, and further in view of Cozewith et al. 

A. Claim 9 

Claim 9 of the present invention is directed to a polymer balloon composed of a 
micro-composite material including a polymer matrix component, a polymer fibril component 
and a block copolymer compatibilizer. In the present specification, it is stated at page 2, lines 
27-31 that the compatibilizer is employed to create a less distinctive phase boundary between the 
fibril and matrix components, but not to solubilize the LCP polymer in the matrix at human 
body. 

Claims 9-11 were finally rejected in the Office Action mailed November 21, 2002 
under 35 U.S.C. § 103(a) as being unpatentable over LeVeen et al. in view of Zdrahala as applied 
to claims 1-8, 12,-26, 31, 33 and 36 above, and further in view of Cozewith et al. In the final 
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Office Action it is asserted that LeVeen et ah teaches a catheter balloon with reinforcing fibers, 

but fails to teach the compatibilizer. It is further asserted by the Examiner that Zdrahala teaches 

catheter tubing wherein the liquid crystal polymer ingredient may be desirably semi-compatible 

with the particular structural plastic matrix (column 5, lines 35-40) and that the blended 

composition may include block copolymers such as copolyester elastomers, polyolefins and 

copolymers of ethylene with acrylates (column 4, lines 15-30) and the specific use of 

compatibilizers (surfactants)(column 5, lines 20-35)), but that Zdrahala fails to teach that any 

block copolymer in the blend is specifically a compatibilizer. 

As an initial matter it is noted that the rejection of claims 9-11, like that of claim 
1, relies on the same misinterpretation of the LaVeen et al reference. No assertion is made that 
Cozewith et al teaches or suggests catheter balloon with reinforcing fibers. Consequently, this 
rejection must be reversed at least for the reason that the LeVeen et al document does not teach 
or suggest a catheter balloon with reinforcing fibers. 

The Final Office Action mailed November 21, 2003, asserted at page 5: 

Because Cozewith et al. disclose that it is well known in the art to use block 
copolymers as compatibilizers for emulsifying polymer/polymer blends, it would have 
been obvious to one of ordinary skill in the art at the time of the invention to have used a 
block copolymer taught by Zdrahala [sic] as the compatibilizer in the catheter tubing of 
Zdrahala, in order to use the catheter tubing of Zdrahala as the catheter balloon tubing in 
the invention of LeVeen et al., such that a balloon catheter with the desired compatibility 
between matrix and fiber and thus the desired constrained inflation and longitudinal 
stiffness is obtained. 

Appellants disagree. 

Zdrahala suggests that surfactants may be employed as additives in the catheter 
tubing compositions, but leaves it to the reader to determine what their purpose would be: 
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Other ingredients or additives may be provided to accomplish any desired purpose such 
as internal lubricants, pigments, radiopaque agents, surfactants, and the like. 

(col. 5, lines 25-28) 

Nothing is said here suggesting that the surfactants are block copolymers or that they are to be 
used for polymer compatibilization. In fact, Zdrahala prefers phase incompatibility. (Col. 7, 
lines 32-36.) Moreover, Zdrahala's mention of block copolymers is in a general listing of matrix 
resins (col. 4, lines 17-31 HYTREL® and PEBAX®), and the block copolymer character of 
these resins is not mentioned. Consequently, absent impermissible hindsight, the passing 
reference to surfactants cannot be considered a suggestion to employ a block copolymer 
compatibilizer between the matrix and the fiber as argued in the Final Action. 

Cozewith et al., US 5733980, describes block polymers containing both 
crystalline and elastomeric blocks. Both blocks are olefin or diene polymer segments, unlike the 
block copolymer resins mentioned in Zdrahala. The Cozewith et al block copolymers may be 
used as a lubricant or fuel additive, as a plastics blend component, in bitumen blends, as a 
component in hot melt adhesives and as a component of roof sheeting compounds. While 
Cozewith et al. do mention that block copolymers generally are known for use as 
compatibilizers, (column 1, lines 17-23), they do not describe block copolymer performance as a 
compatibilizer in relation to any polymer composition of a liquid crystal polymer. Furthermore, 
Cozewith et al. make no suggestion to employ the compositions described therein for the 
manufacture of medical devices. Consequently, there is no suggestion or motivation provided in 
this document to employ a block copolymer compatibilizer between the matrix and the fiber as 
argued in the Final Action. 
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Because the rejection of claim 9 relies on an incorrect reading of the LeVeen et al 

reference, and further because the combination of references does not teach or suggest using a 

block copolymer compatibilizer in a balloon formulation, the rejection of claim 9 should be 

reversed. 

B. Claims 10-11 

Claims 10 and 1 1 of the present application depend from claim 9 and are 
patentable at least for the reasons given for claim 9. Furthermore, claims 1 0 and 1 1 are directed 
to specific types of compatibilizers, none of which are described in Cozewith et al. Therefore, 
combining Cozewith et al. with Zdrahala and LeVeen et al. does not lead one of skill in the art to 
any of the specific compatibilizers of claims 10 and 11. 

Because the rejection of claims 10 and 1 1 relies on an incorrect reading of the 
LeVeen et al reference, and further because the combination of references does not teach or 
suggest using a block copolymer compatibilizer in a balloon formulation, and further because the 
combination of references does not lead one to employ the resins recited in claims 10 and 1 1 as 
compatibilizers in a balloon polymer formulation, the rejections of claims 10 and 1 1 should be 
reversed. 

IV. CONCLUSION 

By the foregoing arguments it has been demonstrated that claims 1-8, 12-26, 31, 
33 and 36 are not obvious over LeVeen et al. (US 4,448,195) in view of Zdrahala; and that 
claims 9-1 1 are not obvious over LeVeen et al. in view of Zdrahala as applied to claims 1-8, 12- 
26, 31, 33 and 36, and further in view of Cozewith et al. 
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Appendix A 


AIMS ON APPEAL 


1 . A dimensionally stable polymer balloon having a longitudinal axis and composed of a 
micro-composite material, the micro-composite material comprising a polymer matrix 
component and a polymer fibril component distributed in the polymer matrix component, the 
fibril component having micro-fibers oriented substantially parallel or diagonally to the 
longitudinal axis of the balloon. 

2. The dimensionally stable polymer balloon of claim 1 mounted on a catheter. 

3. The dimensionally stable polymer balloon of claim 1, wherein said micro-composite 
material comprises about 0. 1 wt-% to about 20 wt-% of said fibril component. 4. The 
dimensionally stable polymer balloon of claim 1, wherein said micro-composite material 
comprises about 0.5 wt-% to about 8 wt-% of said fibril component. 

5. The dimensionally stable polymer balloon of claim 1, wherein said micro-composite 
material comprises about 0.5 wt-% to about 15 wt-% of said fibril component. 6. The 
dimensionally stable balloon of claim 1, wherein said micro-composite material comprises about 
50 wt-% to about 99.9 wt-% of said polymer matrix component. 

7. The dimensionally stable balloon of claim 1, wherein said micro-composite material 
comprises about 85 wt-% to about 99.5 wt-% of said polymer matrix component. 

8. The dimensionally stable balloon of claim 1, wherein the micro-composite material 
further comprises a compatibilizer component. 

9. The dimensionally stable balloon of claim 8 wherein said compatibilizer is a block 
copolymer. 

10. The dimensionally stable balloon of Claim 8 wherein said compatibilizer is selected from 
the group consisting of copolyester elastomers, ethylene unsaturated ester copolymers, 
copolymers of ethylene and a carboxylic acid or derivative thereof, polyolefins or ethylene- 
unsaturated ester copolymers grafted with functional monomers, copolymers of ethylene and a 
carboxylic acid or derivative thereof, terpolymers of ethylene, copolymers of unsaturated esters 
and carboxylic acids or derivatives thereof, maleic acid grafted styrene/ethylene-butadiene- 
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styrene block copolymers, acrylic elastomers, glycidyl(meth)acrylates, ionomeric copolymers, 
polyester-polyether block copolymers, and mixtures thereof. 

1 1 . The dimensionally stable polymer balloon of claim 1 , wherein said compatibilizer is 
selected from the group consisting of ethylene-maleic anhydride copolymers, ethylene-methyl 
acrylate copolymers, ethylene-methyl acrylate-maleic anhydride terpolymers, ethylene- methyl 
acrylate-methacrylic acid terpolymers, alkyl(meth)acrylate-ethylene-glycidyl(meth)acrylate 
terpolymers, and mixtures thereof. 

12. The dimensionally stable balloon 
of rigid-rod thermoplastic material. 

1 3 . The dimensionally stable balloon 
of semi-rigid-rod thermoplastic material. 

14. The dimensionally stable balloon 
of liquid crystal polymer material. 

1 5. The dimensionally stable balloon 
point of about 275° C or less. 

1 6. The dimensionally stable balloon 
point of about 250° C or less. 

1 7. The dimensionally stable balloon 
point of about 150° to about 249° C. 

1 8 . The dimensionally stable balloon 
point of about 230° C or less. 

1 9. The dimensionally stable balloon 
semi-compliant thermoplastic polymer. 

20. The dimensionally stable balloon 
point of about 140° C to about 265° C. 

21 . The dimensionally stable polymer balloon of claim 1, wherein the matrix component 
comprises a polyamide-polyester block copolymer, a polyamide/polyether/polyester block 
copolymer, a polyester-polyether block copolymer, or a mixture thereof. 

22. The dimensionally stable polymer balloon of claim 1 , wherein the matrix component has 
a melting point of about 150° C to about 230° C. 


of claim 1, wherein the fibril component is composed 
of claim 1, wherein the fibril component is composed 
of claim 1, wherein the fibril component is composed 
of claim 1, wherein the fibril component has a melting 
of claim 1, wherein the fibril component has a melting 
of claim 1, wherein the fibril component has a melting 
of claim 1, wherein the fibril component has a melting 
of claim 1, wherein the matrix component comprises a 
of claim 1, wherein the matrix component has a melting 
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23. The dimensionally stable polymer balloon of claim 1, wherein the matrix component has 
a melting point of about 220° or less. 

24. The dimensionally stable balloon of claim 1, wherein the micro-fibers are oriented 
substantially parallel to the longitudinal axis of the balloon. 

25. The dimensionally stable balloon of claim 1, wherein the micro-fibers are oriented 
diagonally to the longitudinal axis of the balloon. 

26. The dimensionally stable balloon of claim 1, wherein the orientation of the micro-fibers 
relative to the longitudinal axis of the balloon changes through the balloon material in a direction 
transverse to said longitudinal axis. 

3 1 . (Amended) An inflatable medical balloon having a circumference and a longitudinal axis 
comprising: 

a matrix material, said matrix material characterized as being semi-compliant; and having 
a plurality of individual fiber cores mixed therethrough, said cores being evenly distributed about 
the circumference of the balloon and being composed of one or more materials which are 
characterized as being stronger than the matrix material and having a bulk elongation less than 
the matrix material when the one or more materials are oriented in the direction of the 
longitudinal axis, and the matrix material and the core material operatively adhering to one 
another. 

33. The medical balloon of claim 31, wherein the balloon longitudinally expands less than 
5% beyond the pre-inflation state. 

36. The medical balloon of claim 3 1 , wherein the balloon has a multilayer structure. 
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1. Ticona Vectra A950 

2. Solvay Advanced Polymers Xydar G-930 Liquid Crystal 

3. Ticona Vectra C550 Liquid Crystal Polymer (LCP), 50% Mine 

4. Ticona Vectra B230 Liquid Crystal Polymer (LCP), 30% Carbon 

5 . Ticona Vectra A700 Liquid Crystal Polymer (LCP), 30% Glass 

6. Ticona Vectra A625 Liquid Crystal Polymer (LCP), 25% Grapl 

7. Ticona Vectra A540 Liquid Crystal Polymer (LCP), 40% Mine 

8. Ticona Vectra A530 Liquid Crystal Polymer (LCP), 30% Mine 

9. Ticona Vectra A5 1 5 Liquid Crystal Polymer (LCP), 1 5 % Mine 

1 0. Ticona Vectra A440 Liquid Crystal Polymer (LCP), Glass/PT 

1 1 . Ticona Vectra A435 Liquid Crystal Polymer (LCP), Glass/PT 

1 2 . Ticona Vectra A430 Liquid Crystal Polymer (LCP), LCP/PTF 

1 3. Ticona Vectra A422 Liquid Crystal Polymer (LCP), Glass/Grap 

1 4. Ticona Vectra A420 Liquid Crystal Polymer (LCP), Glass/Mineral 

15. Ticona Vectra A410 Liquid Crystal Polymer (LCP), 25% Glass/25% 

1 6. Ticona Vectra A230 Liquid Crystal Polymer (LCP), 30% Carbon Fil 

1 7. Ticona Vectra V 1 40 Liquid Crystal Polymer (LCP), 40% Glass 

1 8. Ticona Vectra LI 30 Liquid Crystal Polymer (LCP), 30% Glass 

19. Ticona Vectra Kl 40 Liquid Crystal Polymer (LCP), 40% Glass 

20. Ticona Vectra Kl 30 Liquid Crystal Polymer (LCP), 30% Glass 

21 . Ticona Vectra El 30i Liquid Crystal Polymer (LCP), 30% Glass 
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22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 
32. 


Ticona Vectra CI 50 Liquid Crystal Polymer (LCP), 50% Glass 
Ticona Vectra CI 30 Liquid Crystal Polymer (LCP), 30% Glass 
Ticona Vectra CI 15 Liquid Crystal Polymer (LCP), 15% Glass 
Ticona Vectra B 130 Liquid Crystal Polymer (LCP), 30% Glass 
Ticona Vectra A150 Liquid Crystal Polymer (LCP), 50% Glass 
Ticona Vectra A130 Liquid Crystal Polymer (LCP), 30% Glass 
Ticona Vectra Al 15 Liquid Crystal Polymer (LCP), 15% Glass 
Ticona General Products List 
US 5,834,560 -Bairdetal 
Vectran HS LCP Fiber 
Vectran M LCP Fiber 
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iicona 


> Company 




BeM.Viewing.Tip.s 
Go To Tico n a Global 


Product information 


> Data Sheet Selector > Data Sheet 


® ISO O AST 


VECTRA® A950 

Base resin having a melt point of 280°C. Suitable for extrusion into film, sheet, and fibers. I 
recommended for injection molding. 


Property 

Method 

Value 

Ur 

Physical Properties 




# Density 

ISO 1183 

1400 

kg/ 

o Mold shrinkage - parallel 

ISO 294-4 

0.0 

c 

# Mold shrinkage - normal 

ISO 294-4 

0.7 

c 

# Humidity absorption (23°C/50%RH) 

ISO 62 

0.03 

( 

Mechanical Properties 




0 Tensile modulus (1 mm/rnin) 


TUoUU 

M 

# Tensile stress at break (5mm/min) 

ISO 527-2/1 A 

182 

M 

# Tensile strain at break (5mm/min) 

ISO 527 '-2/1 A 

3.4 

c 

# Tensile creep modulus 1h 

ISO 899-1 

9000 

M 

o Tensile creep modulus 1000h 

ISO 899-1 

6600 

M 

# Flexural modulus (23°C) 

ISO 178 

9100 

M 

o Flexural strength (23°C) 

ISO 178 

158 

M 

0 Charpy impact strength @ 23C 

ISO 1 79/1 eU 

267 

KJ/ 

o Charpy notched impact strength @ 23°C 

ISO 179/1eA 

95 

KJ/ 

© Unnotched impact str (Izod) @ 23°C 

ISO 180/1U 

252 

KJ/ 

6 Notched impact strength (Izod) @ 23°C 

ISO 180/1 A 

95 

KJ/ 

Thermal Properties 




o Melting temperature (10 C/min) 

ISO 11357-1,-2,-3 

280 

o 

© DTUL@ 1.8 MPa 

ISO 75-1,-2 

187 

o 

# DTUL @ 8.0 MPa 

ISO 75-1,-2 

94 

o 

0 Vicat softening temperature B50 (50C/h SON) 

ISO 306 

145 

o 

© Coeff. of linear therm expansion (parallel) 

ISO 11359-2 

0.04 


# Coeff. of linear therm expansion (normal) 

ISO 11359-2 

0.38 


# Flammability at thickness h 

UL94 

V-0 

CI; 

Electrical Properties 




o Relative permittivity - 100Hz 

IEC 60250 

3.2 
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# Relative permittivity - 1MHz 
€> Dissipation factor - 100Hz 
© Dissipation factor- 1 MHz 

o Volume resistivity 
© Surface resistivity 

# Electric strength 

o Comparative tracking index CTI 


IEC 60250 
IEC 60250 
IEC 60250 
IEC 60093 
IEC 60093 
IEC 60243-1 
IEC 60112 


3.0 
159 
200 
1E13 
1E14 
47 
150 


E 
E 

ohr 
o\ 

KV 


Test Specimen Production 

o Injection molding mold temperature ISO 294 60-120 

Processing Conditions: 

Parameter Range Units 

Rear temperature 51 8-536 (270-280) °F (°C 

Center temperature 536-554 (280-290) °F (°C 

Front temperature 545-563 (285-295) °F (°C 

Nozzle temperature 554-572 (290-300) °F (°C 

Melt temperature 545-563 (285-295) °F (°C 

Mold temperature 1 76-248 (80-120) °F (°C 


Regrind: 

25% 


Additional Grade information: exp and all 
Grade Literature List: 

View all available literature for the selected grade, expand to view 
Product Literature List: 

View all available literature for the product, e xpand to vie w 
Material Safety Data Sheets: 

View all available MSDSs for the selected grade, e xpa n d to v iew 


Underwriter's Laboratory (UL) Yellow Cards: 

View all available UL yellow cards for the selected grade, expand to view 


Disclaimer: 

NOTICE TO USERS: Values shown are based on testing of laboratory test specimens and represent data that fall 
standard range of properties for natural material. Colorants or other additives may cause significant variations in d< 
These values are not intended for use in establishing maximum, minimum, or ranges of values for specification pui 
determination of the suitability of this material for any use contemplated by the users and the manner of such use i 
responsibility of the users, who must assure themselves that the material as subsequently processed meets the ne 
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particular product or use. 

To the best of our knowledge, the information contained in this publication is accurate; however, we do not assume 
whatsoever for the accuracy and completeness of such information. It is the sole responsibility of the users to inve: 
whether any existing patents are infringed by the use of the materials mentioned in this publication. 

Moreover, there is a need to reduce human exposure to many materials to the lowest practical limits in view of pos 
adverse effects. To the extent that any hazards may have been mentioned in this publication, we neither suggest r 
guarantee that such hazards are the only ones which exist. We recommend that persons intending to rely on such 
recommendation or use any equipment, processing technique, or material mentioned in this publication should sati 
themselves that they can meet all applicable safety and health standards. 

We strongly recommend that users seek and adhere to the manufacturer's or supplier's current instructions for har 
material they use. Please consult the nearest Ticona Sales Office, or call the telephone numbers listed above for a 
technical information. Call Customer Services for the appropriate Materials Safety Data Sheets (MSDS) before atte 
process these products. 

Product is not intended for use in medical or dental implants. 



© 2000 Ticona 
A business of Celanese AG 
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[Data on over 31,000 metals, plastics, ceramics, and composites. 


MATERIAL PROPERTY DATA IHELP WANTED! • HOME • SEARCH • TOOLS • FORUM • SERVICES • HEL 
Searches: Sequential | Material Type | Property | Composition | Trade Name | Manufacturer 



MATERIAL PROPERTY DATA 


Solvay Advanced Polymers Xydar® G-930 Liquid Crystal P< 


Printer friendly version 
Oi l Download to Excel (requires Excel and Windows) 

Subcategory: Liquid Crystal Polymer (LCP); Polymer; Thermoplastic 

Close Analogs: This product line was acquired by Solvay Advanced Polymers from BP Amoco in November 200 
Key Words: LCP 
Material Notes: 

Data provided by the manufacturer, Amoco Corporation. 

This injection-moldable LCP offers the highest heat deflection temperature of any engineering thermoplastics. Din 
microwave transparency, excellent chemical resistance and is inherently UL94 V-0. 

No vendors are listed for this material. Please click here if you are a supplier and would like information on how b 


Physical Properties 

Density 

Water Absorption 

Mechanical Properties 

Tensile Strength, Yield 
Elongation at Break 
Tensile Modulus 
Flexural Modulus 
Flexural Yield Strength 
Izod Impact, Notched 

Electrical Properties 

Dielectric Constant 

Dielectric Constant, Low Frequency 

Dissipation Factor 


Metric 


English 


1.6 g/cc 0.0578 lb/in 3 
Max 0.1 % Max 0.1 % 


135 MPa 
1 .6 % 
18.6 GPa 
13.4 GPa 
172 MPa 
1 J/cm 


4.2 
4.2 
0.013 


19600 psi 
1.6% 
2700 ksi 
1940 ksi 
24900 psi 
1.87 ft-lb/in 


4.2 
4.2 
0.013 
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niiccinsitinn Pflptnr 1 nw FrpniJPnpv 

0.013 

0.013 

Thermal Properties 



CTE, linear 20°C 

12 |jm/m- 0 C 

6.67 pin/in-T 

CTE, linear 20°C Transverse to Flow 

20 Mm/m-°C 

11.1 Min/in-°F 

Maximum Service Temperature, Air 

220 °C 

428 °F 

Deflection Temperature at 1.8 MPa (264 psi) 

2.1 1 O 

con °c 

ul k 1 1, tiecincai 

ZZU L/ 

r 

UL RTI, Mechanical with Impact 

200 C 

392 F 

UL RTI, Mechanical without Impact 

220 °C 

428 °F 

Flammability, UL94 

V-0 

V-0 

Flammability, UL94 

V-0 

V-0 


UL Relative Thermal Index, Electric 
impact 200°C (400°F); Mechan 


Some of the values displayed above may have been converted from their original units and/or rounded in order to display the information in a consistai 
for scientific or engineering calculations can click on the property value to see the original value as well as raw conversions to equivalent units. We ad\ 
one of its raw conversions in your calculations to minimize rounding error. We also ask that you refer to MatWeb's disclaimer and terms of use regardir 
property values for this datasheet as they were originally entered into MatWeb. 



^> MATERIAL PROPERTY DATA 



Subscribe to Premium Services 
Searches: Sequential • Composition • Property • Material Type • Manufacturer • Trade Name • Ur 
Other Links: Advertising • Submit Data • Database Licensing • Web Design & Hosting • Trade Put 
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Please read our License Agreement regarding materials data and our Privacy Policy. Questions or comments about MatWeb? Please contact 
appreciate your input. 

Site designed and maintained by Automation Creations, Inc. The contents of this web site, the MatWeb logo, and "MatWeb" are Copyright 195 
Inc. MatWeb is intended for personal, non-commercial use. The contents, results, and technical data from this site may not be reproduced eitr 
substantively without permission from Automation Creations, Inc. 
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LJ«^i MATERIAL PROPERTY DATA IhELP WANTED! • HOME • SEARCH • TOOLS • FORUM • SERVICES • HEL 

Searches: Sequential | Material Type | Property | Composition | Trade Name | Manufacturer 


[Data on over 31,000 metals, plastics, ceramics, and composites. 


■■I netcomp ositesl 




Ticona Vectra® C550 Liquid Crystal Polymer (LCP), 50% Mine 


gj ff Printer friendly version 

[§ l Download to Excel (requires Excel and Windows) 

Subcategory: Filled/Reinforced Thermoplastic; Liquid Crystal Polymer (LCP); Polymer; Thermoplastic 
Key Words: Hoechst Celanese Corporation 

Material Notes: 

Data provided by M. A. Hanna. 

No vendors are listed for this material. Please click here if you are a supplier and would like information on how fc 


Physical Properties 

Metric 

English 

Density 

1 .89 a/cc 

0.0683 lb/in 3 

Water Absorption 

0.02 % 

0.02 % 

Moisture Absorption at Equilibrium 

0.02 % 

0.02 % 

Linear Mold Shrinkage 

0.003 cm/cm 

0.003 in/in 

Linear Mold Shrinkage, Transverse 

0.004 cm/cm 

0.004 in/in 

Mechanical Properties 



Tensile Strength, Ultimate 

115MPa 

16700 psi 

Elongation at Break 

2.4 % 

2.4 % 

Tensile Modulus 

19GPa 

2760 ksi 

Flexural Modulus 

17GPa 

2470 ksi 

Flexural Yield Strength 

170 MPa 

24700 psi 

Compressive Yield Strength 

95 MPa 

13800 psi 

Charpy Impact, Notched 

0.4 J/cm 2 

1.9 ft-lb/in 2 

Tensile Impact Strength 

50 kJ/m 2 

23.8 ft-lb/in 2 

Compressive Modulus 

16.5 GPa 

2390 ksi 

Izod Impact, Notched (ISO) 

5 kJ/m 2 

2.38 ft-lb/in 2 


Electrical Properties 

Electrical Resistivity 1e+01 2 ohm-cm 1e+012 ohm-cm 
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Surface Resistance 

Dielectric Constant 

Dielectric Constant, Low Frequency 

Dissipation Factor 

Dissipation Factor, Low Frequency 

Arc Resistance 

Comparative Tracking Index 

Thermal Properties 

CTE, linear 20°C 

CTE, linear 20°C Transverse to Flow 
CTE, linear 100°C 
CTE, linear 100°C 
Melting Point 

Maximum Service Temperature, Air 
Deflection Temperature at 1 .8 MPa (264 psi) 
UL RTI, Electrical 
UL RTI, Mechanical with Impact 


1e+016 ohm 1e+016 ohm 

3.7 3.7 

4 4 

0.007 0.007 

0.02 0.02 

183 sec 183 sec 

225 V 225 V 

1 |jm/m-°C 0.556 pin/in-°F 

60 um/m-°C 33.3 pin/in-T 

1 um/m-°C 0.556 pin/in-T Flow 

60 Mm/m-°C 33.3 pin/in-°F Transverse 

325 °C 617 °F 

130 °C 266 °F 

225 °C 437 °F 

130 °C 266 °F 

130 °C 266 °F 


Some of the values displayed above may have been converted from their original units and/or rounded in order to display the information in a consistai 
for scientific or engineering calculations can click on the property value to see the original value as well as raw conversions to equivalent units. We ad\. 
one of its raw conversions in your calculations to minimize rounding error. We also ask that you refer to MatWeb's disclaimer and terms of use regardir 
property values for this datasheet as they were originally entered into MatWeb. 
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pata on over 31,000 metals, plastics, ceramics, and composites. 
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P- netcompositesl 


information 


Ticona Vectra® B230 Liquid Crystal Polymer (LCP), 30% Carbon Fil 


Printer friendly version 
Oll l Download to Excel (requires Excel and Windows) 

Subcategory: Filled/Reinforced Thermoplastic; Liquid Crystal Polymer (LCP); Polymer; Thermoplastic 
Key Words: Hoechst Celanese Corporation 

Material Notes: 

Data provided by M. A. Hanna. 

No vendors are listed for this material. Please click here if you are a supplier and would like information on how t 


Physical Properties 

Density 

Water Absorption 

Moisture Absorption at Equilibrium 

Linear Mold Shrinkage 

Linear Mold Shrinkage, Transverse 


Metric 

1 .5 q/cc 
0.03 % 
0.03 % 
0 cm/cm 
0 cm/cm 


English 

0.0542 lb/in 3 
0.03 % 
0.03 % 
0 in/in 
0 in/in 


Mechanical Properties 

Hardness, Rockwell M 
Tensile Strength, Ultimate 
Elongation at Break 
Tensile Modulus 
Flexural Modulus 
Flexural Yield Strength 
Compressive Yield Strength 
Charpy Impact, Notched 
Tensile Impact Strength 
Compressive Modulus 
Izod Impact, Notched (ISO) 

Electrical Properties 


99 99 

190 MPa 27600 psi 

0.7 % 0.7 % 

30GPa 4350 ksi 

25.5 GPa 3700 ksi 

320 MPa 46400 psi 

204 MPa 29600 psi 

0.9 J/cm 2 4.28 ft-lb/in 2 

40 kJ/m 2 19 ft-lb/in 2 

33 GPa 4790 ksi 

9 kJ/m 2 4.28 ft-lb/in 2 


http://vv^vw.matwebxom/search/SpecificMaterial.asp?bassnum=PHCV 


5/1/2003 


MatWeb - Online Material Data Sheet 


Electrical Resistivity 0.1 ohm-cm 0.1 ohm-cm 
Thermal Properties 

CTE, linear 20°C 0 um/m-°C 0 jjin/in-°F 

CTE, linear 20°C Transverse to Flow 45 um/m-°C 25 |jin/in- 0 F 

CTE, linear 100°C 0 pm/m-X 0 (jin/in-°F 

CTE, linear 1 00°C 45 fjm/m-°C 25 (jin/in-°F 

Melting Point 280 °C 536 °F 

Maximum Service Temperature, Air 130 °C 266 °F 

Deflection Temperature at 1 .8 MPa (264 psi) 235 °C 455 °F 

UL RTI, Electrical 130 °C 
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'Data on over 31,000 metals, plastics, ceramics, and composites. 
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Ticona Vectra® A700 Liquid Crystal Polymer (LCP), 30% Glass I 


^3? Printer friendly version 

|j l Download to Excel (requires Excel and Windows) 

Subcategory: Filled/Reinforced Thermoplastic; Liquid Crystal Polymer (LCP); Polymer; Thermoplastic 
Key Words: Hoechst Celanese Corporation 

Material Notes: 

Data provided by M. A. Hanna. 

No vendors are listed for this material. Please click here if you are a supplier and would like information on how t 


Physical Properties 

Metric 

English 

Density 

1 .63 g/cc 

0.0589 lb/in 3 

Mechanical Properties 



Tensile Strength, Ultimate 

140 MPa 

20300 psi 

Elongation at Break 

1.5% 

1.5% 

Tensile Modulus 

14GPa 

2030 ksi 

Flexural Modulus 

14.4 GPa 

2090 ksi 

Flexural Yield Strength 

230 MPa 

33400 psi 

Compressive Yield Strength 

100 MPa 

14500 psi 

Charpy Impact, Notched 

1.5 J/cm 2 

7.14 ft-lb/in 2 

Compressive Modulus 

14.5 GPa 

2100 ksi 

Izod Impact, Notched (ISO) 

12kJ/m 2 

5.71 ft-lb/in 2 

Electrical Properties 



Electrical Resistivity 

10000 ohm-cm 

10000 ohm-cm 

Surface Resistance 

1e+010ohm 

1e+010ohm 

Comparative Tracking Index 

175 V 

175 V 

Thermal Properties 
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CTE, linear 20°C 

CTE, linear 20°C Transverse to Flow 
CTE, linear 100°C 
CTE, linear 100°C 
Melting Point 

Maximum Service Temperature, Air 
Deflection Temperature at 1 .8 MPa (264 psi) 
UL RTI, Electrical 
UL RTI, Mechanical with Impact 
Flammability, UL94 


9 |jm/m-°C 5 |jin/in-°F 

60 um/m-°C 33.3 |jin/in-°F 

60 Mm/m-°C 33.3 (jin/in-°F Transverse 
9 pm/m-X 5 |jin/in-°F Flow 

280 °C 536 °F 

130 °C 266 °F 

225 °C 437 °F 

130 °C 266 °F 

130 °C 266 °F 

V-0 V-0 


Some of the values displayed above may have been converted from their original units and/or rounded in order to display the information in a consistai 
for scientific or engineering calculations can click on the property value to see the original value as well as raw conversions to equivalent units. We ad\ 
one of its raw conversions in your calculations to minimize rounding error. We also ask that you refer to MatWeb's disclaimer and terms of use regardir 
property values for this datasheet as they were originally entered into MatWeb. 
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L^«^J MATERIAL PROPERTY DATA IhELP WANTED! • HOME • SEARCH • TOOLS • FORUM • SERVICES • HEL 

Searches: Sequential | Material Type | Property | Composition | Trade Name | Manufacturer 


Data on over 31,000 metals, plastics, ceramics, and composites. 


gp-netcomposites 



Ticona Vectra® A625 Liquid Crystal Polymer (LCP), 25% Grapl 


Printer friendly version 
I§ l Download to Excel (requires Excel and Windows) 

Subcategory: Filled/Reinforced Thermoplastic; Liquid Crystal Polymer (LCP); Polymer; Thermoplastic 
Key Words: Hoechst Celanese Corporation 

Material Notes: 

Data provided by M. A. Hanna. 

No vendors are listed for this material. Please click here if you are a supplier and would like information on how t< 


Physical Properties 

Metric 

English 

Density 

1.54 q/cc 

0.0556 lb/in 3 

Water Absorption 

0.03 % 

0.03 % 

Moisture Absorption at Equilibrium 

0.03 % 

0.03 % 

Linear Mold Shrinkage 

0.001 cm/cm 

0.001 in/in 

Linear Mold Shrinkage, Transverse 

0.003 cm/cm 

0.003 in/in 

Mechanical Properties 



Hardness, Rockwell M 

62 

62 

Tensile Strength, Ultimate 

140 MPa 

20300 psi 

Elongation at Break 

5.7 % 

5.7 % 

Tensile Modulus 

10GPa 

1450 ksi 

Flexural Modulus 

10GPa 

1450 ksi 

Flexural Yield Strength 

140 MPa 

20300 psi 

Compressive Yield Strength 

56 MPa 

8120 psi 

Charpy Impact, Notched 

1.5 J/cm 2 

7.14 ft-lb/in 2 

Tensile Impact Strength 

80 kJ/m 2 

38.1 ft-lb/in 2 

Compressive Modulus 

9GPa 

1310 ksi 

Coefficient of Friction 

0.15 

0.15 

Izod Impact, Notched (ISO) 

22 kJ/m 2 

10.5 ft-lb/in 2 
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Electrical Properties 

Electrical Resistivity 

Surface Resistance 

Dielectric Constant 

Dielectric Constant, Low Frequency 

Dissipation Factor 

Dissipation Factor, Low Frequency 

Comparative Tracking Index 

Thermal Properties 

CTE, linear 20°C 

CTE, linear 20°C Transverse to Flow 
CTE, linear 100°C 
CTE, linear 100°C 
Melting Point 

Maximum Service Temperature, Air 

Deflection Temperature at 1 .8 MPa (264 psi) 

Vicat Softening Point 

UL RTI, Electrical 

UL RTI, Mechanical with Impact 

Flammability, UL94 


1e+012 ohm-cm 
1e+015 ohm 
10 
25 
0.14 
0.17 
200 V 


10 pm/m-°C 
50 pm/m-X 
10 pm/m-°C 
50 pm/m-°C 
280 °C 
130 °C 
185 °C 
227 °C 
130 °C 
130 °C 
V-0 


1e+012 ohm-cm 
1e+015ohm 
10 
25 
0.14 
0.17 
200 V 


5.56 pin/in-°F 
27.8 pin/in-°F 
5.56 |jin/in-°F 
27.8 |jin/in- 0 F 
536 °F 
266 °F 
365 °F 
441 °F 
266 °F 
266 °F 
V-0 


Flow 
Transverse 


Some of the values displayed above may have been converted from their original units and/or rounded in order to display the information in a consistai 
for scientific or engineering calculations can click on the property value to see the original value as well as raw conversions to equivalent units. We ad\ 
one of its raw conversions in your calculations to minimize rounding error. We also ask that you refer to MatWeb's disclaimer and terms of use regardir 
property values for this datasheet as they were originally entered into MatWeb. 
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Ticona Vectra® A540 Liquid Crystal Polymer (LCP), 40% Mine 


Printer friendly version 

Download to Excel (requires Excel and Windows) 

Subcategory: Filled/Reinforced Thermoplastic; Liquid Crystal Polymer (LCP); Polymer; Thermoplastic 
Key Words: Hoechst Celanese Corporation 

Material Notes: 

Data provided by M. A. Hanna. 

No vendors are listed for this material. Please click here if you are a supplier and would like information on how t 


Physical Properties 

Metric 

English 

Density 

1 .76 q/cc 

0.0636 lb/in 3 

Water Absorption 

0.02 % 

0.02 % 

Moisture Absorption at Equilibrium 

0.02 % 

0.02 % 

Linear Mold Shrinkage 

0.002 cm/cm 

0.002 in/in 

Linear Mold Shrinkage, Transverse 

0.004 cm/cm 

0.004 in/in 

Mechanical Properties 



Hardness, Rockwell M 

63 

63 

Tensile Strength, Ultimate 

155 MPa 

22500 psi 

Elongation at Break 

3.9 % 

3.9 % 

Tensile Modulus 

19GPa 

2760 ksi 

Flexural Modulus 

16GPa 

2320 ksi 

Flexural Yield Strength 

195 MPa 

28300 psi 

Compressive Yield Strength 

78 MPa 

11300 psi 

Charpy Impact, Notched 

4 J/cm 2 

19 ft-lb/in 2 

Tensile Impact Strength 

40 kJ/m 2 

1 9 ft-lb/in 2 

Compressive Modulus 

12GPa 

1740 ksi 

Coefficient of Friction 

0.12 

0.12 

Izod Impact, Notched (ISO) 

20 kJ/m 2 

9.52 ft-lb/in 2 
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Electrical Properties 

Electrical Resistivity 

Surface Resistance 

Dielectric Constant 

Dielectric Constant, Low Frequency 

Dissipation Factor 

Dissipation Factor, Low Frequency 

Arc Resistance 

Comparative Tracking Index 


1e+012 ohm-cm 
1e+016ohm 
3.7 
4.2 
0.008 
0.02 
180 sec 
200 V 


1e+012 ohm-cm 
1e+016 ohm 
3.7 
4.2 
0.008 
0.02 
180 sec 
200 V 


Thermal Properties 

CTE, linear 20°C 

CTE, linear 20°C Transverse to Flow 
CTE, linear 100°C 
CTE, linear 100°C 
Melting Point 

Maximum Service Temperature, Air 
Deflection Temperature at 1.8 MPa (264 psi) 
UL RTI, Electrical 
UL RTI, Mechanical with Impact 
Flammability, UL94 


0 um/m-°C 
50 fjm/m-°C 
0 pm/m-°C 
50 pm/m-°C 
280 °C 
130 °C 
200 °C 
130 °C 
130 °C 
V-0 


0 Min/in-°F 
27.8 Min/in-°F 
0 Min/in-°F 
27.8 pin/in-T 
536 °F 
266 °F 
392 °F 
266 °F 
266 °F 
V-0 


Flow 
Transverse 


Some of the values displayed above may have been converted from their original units and/or rounded in order to display the information in a consistai 
for scientific or engineering calculations can click on the property value to see the original value as well as raw conversions to equivalent units. We ad\ 
one of its raw conversions in your calculations to minimize rounding error. We also ask that you refer to MatWeb's disclaimer and terms of use regardir 
property values for this datasheet as they were originally entered into MatWeb. 



at Web 


MATERIAL PROPERTY DATA 


Subscribe to Premium Services 
Searches: Sequential • Composition • Property • Material Type • Manufacturer • Trade Name • Ur 
Other Links: Advertising • Submit Data • Database Licensing • Web Design & Hosting • Trade Put 
Supplier List • Unit Converter • Reference • News • Links • Help • Contact Us • Site Map • 

Please read our License Agreement regarding materials data and our Privacy Policy. Questions or comments about MatWeb? Please contact 
appreciate your input. 

Site designed and maintained by Automation Creations, Inc. The contents of this web site, the MatWeb logo, and "MatWeb" are Copyright 19$ 
Inc. MatWeb is intended for personal, non-commercial use. The contents, results, and technical data from this site may not be reproduced eitr 
substantively without permission from Automation Creations, Inc. 


http ://wvm.matwebxom/se^ 


5/1/2003 


' MatWeb - Online Material Data Sheet 


Page 1 of 2 



MATERIAL PROPERTY DATA |h£LP WANTED! • HOME • SEARCH • TOOLS • FORUM • SERVICES • HEL 


Data on over 31,000 metals, plastics, ceramics, and composites. 


Searches: Sequential | Material Type | Property | Composition | Trade Name | Manufacturer 
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I 
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Ticona Vectra® A530 Liquid Crystal Polymer (LCP), 30% Mine 


Printer friendly version 
[11 1 Download to Excel (requires Excel and Windows) 

Subcategory: Filled/Reinforced Thermoplastic; Liquid Crystal Polymer (LCP); Polymer; Thermoplastic 
Key Words: Hoechst Celanese Corporation 

Material Notes: 

Data provided by M. A. Hanna. 

No vendors are listed for this material. Please click here if you are a supplier and would like information on how t 


Physical Properties 

Metric 

English 

Density 

1 .65 g/cc 

0.0596 lb/in 3 

Water Absorption 

0.02 % 

0.02 % 

Moisture Absorption at Equilibrium 

0.02 % 

0.02 % 

Linear Mold Shrinkage 

0.002 cm/cm 

0.002 in/in 

Linear Mold Shrinkage, Transverse 

0.004 cm/cm 

0.004 in/in 

Mechanical Properties 



Tensile Strength, Ultimate 

175 MPa 

25400 psi 

Elongation at Break 

5.5 % 

5.5 % 

Tensile Modulus 

14GPa 

2030 ksi 

Flexural Modulus 

11 GPa 

1600 ksi 

Flexural Yield Strength 

175 MPa 

25400 psi 

Compressive Yield Strength 

60 MPa 

8700 psi 

Charpy Impact, Notched 

0.4 J/cm 2 

1.9 ft-lb/in 2 

Compressive Modulus 

10 GPa 

1450 ksi 

Izod Impact, Notched (ISO) 

45 kJ/m 2 

21.4 ft-lb/in 2 

Electrical Properties 



Electrical Resistivity 

1e+012 ohm-cm 

1e+012 ohm-cm 


Surface Resistance 1 e+01 7 ohm 1 e+01 7 ohm 
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Dielectric Constant 

Dielectric Constant, Low Frequency 

Dissipation Factor 

Dissipation Factor, Low Frequency 

Arc Resistance 

Comparative Tracking Index 

Thermal Properties 

CTE, linear 20°C 

CTE, linear 20°C Transverse to Flow 
CTE, linear 100°C 
CTE, linear 100°C 
Melting Point 

Maximum Service Temperature, Air 
Deflection Temperature at 1 .8 MPa (264 psi) 
UL RTI, Electrical 
UL RTI, Mechanical with Impact 
Flammability, UL94 


3.3 3.3 

3.7 3.7 

0.008 0.008 

0.02 0.02 

180 sec 180 sec 

200 V 200 V 

12 |jm/m- 0 C 6.67 |jin/in-°F 

69 |jnri/m- 0 C 38.3 pin/in-°F 

12 um/m-°C 6.67 pin/in-°F Flow 

69 | jni/m- 0 C 38.3 pin/in-°F Transverse 

280 °C 536 °F 

130 °C 266 °F 

185 °C 365 °F 

130 °C 266 °F 

130 °C 266 °F 

V-0 V-0 


Some of the values displayed above may have been converted from their original units and/or rounded in order to display the information in a consistai 
for scientific or engineering calculations can click on the property value to see the original value as well as raw conversions to equivalent units. We adv 
one of its raw conversions in your calculations to minimize rounding error. We also ask that you refer to MatWeb's disclaimer and terms of use regardir 
property values for this datasheet as they were originally entered into MatWeb. 
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[Data on over 31,000 metals, plastics, ceramics, and composites. 
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Ticona Vectra® A515 Liquid Crystal Polymer (LCP), 15% Mine 


Printer friendly version 
|j§ l Download to Excel (requires Excel and Windows) 

Subcategory: Filled/Reinforced Thermoplastic; Liquid Crystal Polymer (LCP); Polymer; Thermoplastic 
Key Words: Hoechst Celanese Corporation 

Material Notes: 

Data provided by M. A. Hanna. 

No vendors are listed for this material. Please click here if you are a supplier and would like information on how ti 


Physical Properties 

Metric 

English 

Density 

1 .52 g/cc 

0.0549 lb/in 3 

Water Absorption 

0.02 % 

0.02 % 

Moisture Absorption at Equilibrium 

0.02 % 

0.02 % 

Linear Mold Shrinkage 

0.003 cm/cm 

0.003 in/in 

Linear Mold Shrinkage, Transverse 

0.004 cm/cm 

0.004 in/in 

Mechanical Properties 



Hardness, Rockwell M 

63 

63 

Tensile Strength, Ultimate 

175 MPa 

25400 psi 

Elongation at Break 

4.6 % 

4.6 % 

Tensile Modulus 

14GPa 

2030 ksi 

Flexural Modulus 

11 GPa 

1600 ksi 

Flexural Yield Strength 

170 MPa 

24700 psi 

Compressive Yield Strength 

61 MPa 

8850 psi 

Charpy Impact, Notched 

2.1 J/cm 2 

9.99 ft-lb/in 2 

Tensile Impact Strength 

80 kJ/m 2 

38.1 ft-lb/in 2 

Compressive Modulus 

10 GPa 

1450 ksi 

Coefficient of Friction 

0.19 

0.19 

Izod Impact, Notched (ISO) 

60 kJ/m 2 

28.6 ft-lb/in 2 
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Electrical Properties 


Electrical Resistivity 

Surface Resistance 

Dielectric Constant 

Dielectric Constant, Low Frequency 

Dissipation Factor 

Dissipation Factor, Low Frequency 

Arc Resistance 

Comparative Tracking Index 

Thermal Properties 

CTE, linear 20°C 

CTE, linear 20°C Transverse to Flow 
CTE, linear 100°C 
CTE, linear 100°C 
Melting Point 

Maximum Service Temperature, Air 
Deflection Temperature at 1 .8 MPa (264 psi) 
UL RTI, Electrical 
UL RTI, Mechanical with Impact 
Flammability, UL94 


1e+012 ohm-cm 
1e+017 ohm 
3.1 
3.6 
0.009 
0.03 
145 sec 
175V 


-10 um/m-°C 
64 |jm/m- 0 C 
-10 um/m-°C 
64 um/m-°C 
280 °C 
130 °C 
185 °C 
130 °C 


130 °C 
V-0 


1e+012 ohm-cm 
1e+017 ohm 
3.1 
3.6 
0.009 
0.03 
145 sec 
175 V 


-5.56 pin/in-T 
35.6 pin/in-T 
-5.56 pin/in-°F 
35.6 pin/in-T 
536 °F 
266 °F 
365 °F 
266 °F 
266 °F 
V-0 


FIo\a 
Transverse 


Some of the values displayed above may have been converted from their original units and/or rounded in order to display the information in a consistai 
for scientific or engineering calculations can click on the property value to see the original value as well as raw conversions to equivalent units. We ad\ 
one of its raw conversions in your calculations to minimize rounding error. We also ask that you refer to MatWeb's disclaimer and terms of use regardir 
property values for this datasheet as they were originally entered into MatWeb. 
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Data on over 31,000 metals, plastics, ceramics, and composites. 


Searches: Sequential | Material Type | Property | Composition | Trade Name | Manufacturer 
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Vectran HS LCP Fiber 


Printer friendly version 


II 


Download to Excel (requires Excel and Windows) 


Subcategory: Composite Fibers; Liquid Crystal Polymer (LCP); Polymer; Thermoplastic 
Material Notes: 

Description: Vectran is a high-performance thermoplastic multifilament yarn spun from Vectran ® liquid crystal pi 
commercially available melt spun LCP fiber in the world. Vectran fiber exhibits exceptional strength and rigidity. P< 
five times stronger than steel and ten times stronger than aluminum. These properties characterize Vectran: High 
creep resistance, high abrasion resistance, excellent flex/fold characteristics, minimal moisture absorption , excell 
coefficient of thermal expansion (CTE), high dielectric strength, outstanding cut resistance, excellent property rete 
outstanding vibration damping characteristics, high impact resistance. 

Applications: Ropes and cables, electronics, recreations, aerospace, composites, military, industrial 

Chemical Resistance: Hydrolytically stable. Resistant to organic solvents. Stable to acids (<90% cone). Stable t 

Data provided by Celanese Acetate LLC. 

No vendors are listed for this material. Please click here if you are a supplier and would like information on how t< 

Physical Properties Metric English 

Density 1 .4 g/cc 0.0506 lb/in 3 

Moisture Absorption at Equilibrium Max 0.1 % Max 0.1 % 

Mechanical Properties 

Tensile Strength, Ultimate 2840 - 3210 MPa 412000 - 465000 psi 10 in. gauge length, 10% str 

Elongation at Break 3.3 - 3.7 % 3.3 - 3.7 % 10 in. gauge length, 10% str 

Tensile Modulus 64.8 - 72.4 GPa 9400 - 10500 ksi 10 in. gauge length, 10% str 

Electrical Properties 

Dielectric Constant 3.3 3.3 at 

Thermal Properties 

Melting Point 330 °C 626 °F 
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Some of the values displayed above may have been converted from their original units and/or rounded in order to display the information in a consistai 
for scientific or engineering calculations can click on the property value to see the original value as well as raw conversions to equivalent units. We adv 
one of its raw conversions in your calculations to minimize rounding error. We also ask that you refer to MatWeb's disclaimer and terms of use regardir 
property values for this datasheet as they were originally entered into MatWeb. 
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MATERIAL PROPERTY DATA 


Vectran M LCP Fiber 


Printer friendly version 
lll l Download to Excel (requires Excel and Windows) 

Subcategory: Composite Fibers; Liquid Crystal Polymer (LCP); Polymer; Thermoplastic 
Material Notes: 

D scription: Vectran is a high-performance thermoplastic multifilament yarn spun from Vectran ® liquid crystal p< 
commercially available melt spun LCP fiber in the world. Vectran fiber exhibits exceptional strength and rigidity. P« 
five times stronger than steel and ten times stronger than aluminum. These properties characterize Vectran: High 
creep resistance, high abrasion resistance, excellent flex/fold characteristics, minimal moisture absorption , excell 
coefficient of thermal expansion (CTE), high dielectric strength, outstanding cut resistance, excellent property rete 
outstanding vibration damping characteristics, high impact resistance. 

Applications: Ropes and cables, electronics, recreations, aerospace, composites, military, industrial 

Chemical Resistance: Hydrolytically stable. Resistant to organic solvents. Stable to acids (<90% cone). Stable t 

Data provided by Celanese Acetate LLC. 

No vendors are listed for this material. Please click here if you are a supplier and would like information on how t 


Physical Properties 

Density 

Moisture Absorption at Equilibrium 

Mechanical Properties 

Tensile Strength, Ultimate 
Elongation at Break 
Tensile Modulus 

Electrical Properties 

Dielectric Constant 

Thermal Properties 

Melting Point 


Metric 


English 


1.4 q/cc 0.0506 lb/in 3 
Max 0.1 % Max 0.1 % 


1110MPa 161000 psi 
2 % 2 % 

52.4 GPa 7600 ksi 


3.3 


276 °C 


3.3 


529 °F 


10 in. gauge length, 10% str 
10 in. gauge length, 10% str 
10 in. gauge length, 10% str 


at 
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Some of the values displayed above may have been converted from their original units and/or rounded in order to display the information in a consistai 
for scientific or engineering calculations can click on the property value to see the original value as well as raw conversions to equivalent units. We ad\ 
one of its raw conversions in your calculations to minimize rounding error. We also ask that you refer to MatWeb's disclaimer and terms of use regardir 
property values for this datasheet as they were originally entered into MatWeb. 
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Ticona Vectra® A440 Liquid Crystal Polymer (LCP), Glass/PTI 


Printer friendly version 
[j^j j Download to Excel (requires Excel and Windows) 

Subcategory: Filled/Reinforced Thermoplastic; Liquid Crystal Polymer (LCP); Polymer; Thermoplastic 
Key Words: Hoechst Celanese Corporation 

Material Notes: 

Data provided by M. A. Hanna. 

No vendors are listed for this material. Please click here if you are a supplier and would like information on how t< 


Physical Properties 

Density 

Mechanical Properties 

Tensile Strength, Ultimate 
Elongation at Break 
Tensile Modulus 
Flexural Modulus 
Flexural Yield Strength 
Compressive Yield Strength 
Charpy Impact, Notched 
Compressive Modulus 
Izod Impact, Notched (ISO) 

Electrical Properties 

Electrical Resistivity 

Surface Resistance 

Dielectric Constant 

Dielectric Constant, Low Frequency 

Dissipation Factor 

Dissipation Factor, Low Frequency 


Metric 

1 .65 q/cc 


180 MPa 
2.6 % 
16GPa 
15GPa 
245 MPa 
110 MPa 
3.7 J/cm 2 
15GPa 
22 kJ/m 2 


1e+012 ohm-cm 
1e+016ohm 
3.4 
3.7 
0.008 
0.02 


English 

0.0596 lb/in 3 


26100 psi 
2.6 % 
2320 ksi 
2180 ksi 
35500 psi 
16000 psi 
17.6 ft-lb/in 2 
2180 ksi 
10.5 ft-lb/in 2 


1e+012 ohm-cm 
1e+016 ohm 
3.4 
3.7 
0.008 
0.02 
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Arc Resistance 
Comparative Tracking Index 

Thermal Properties 

Melting Point 

Maximum Service Temperature, Air 
Deflection Temperature at 1 .8 MPa (264 psi) 
UL RTI, Electrical 
UL RTI, Mechanical with Impact 
Flammability, UL94 


180 sec 
175 V 


280 °C 
130 °C 
230 °C 
130 °C 
130 °C 
V-0 


180 sec 
175 V 


536 °F 
266 °F 
446 °F 
266 °F 
266 °F 
V-0 


Some of the values displayed above may have been converted from their original units and/or rounded in order to display the information in a consistai 
for scientific or engineering calculations can click on the property value to see the original value as well as raw conversions to equivalent units. We ad\ 
one of its raw conversions in your calculations to minimize rounding error. We also ask that you refer to MatWeb's disclaimer and terms of use regardir 
property values for this datasheet as they were originally entered into MatWeb. 
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Data on over 31,000 metals, plastics, ceramics, and composites. 
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p- netcomposites 


information 


Ticona Vectra® A435 Liquid Crystal Polymer (LCP), Glass/PTI 


g| y Printer friendly version 

Ejj l Download to Excel (requires Excel and Windows) 

Subcategory: Filled/Reinforced Thermoplastic; Liquid Crystal Polymer (LCP); Polymer; Thermoplastic 
Key Words: Hoechst Celanese Corporation 

Material Notes: 

Data provided by M. A. Hanna. 

No vendors are listed for this material. Please click here if you are a supplier and would like information on how tt 


Physical Properties 

Density 

Mechanical Properties 

Tensile Strength, Ultimate 
Elongation at Break 
Tensile Modulus 
Flexural Modulus 
Flexural Yield Strength 
Compressive Yield Strength 
Charpy Impact, Notched 
Compressive Modulus 
Coefficient of Friction 
Izod Impact, Notched (ISO) 

Electrical Properties 

Electrical Resistivity 

Surface Resistance 

Dielectric Constant 

Dielectric Constant, Low Frequency 

Dissipation Factor 


Metric 

1 .62 q/cc 


175 MPa 
3.3 % 
12GPa 
10GPa 

210 MPa 
77 MPa 
4 J/cm 2 

10.5 GPa 
0.11 

30 kJ/m 2 


1e+012 ohm-cm 
1e+016 ohm 
2.8 
3.2 
0.007 


English 

0.0585 lb/in 3 


25400 psi 
3.3 % 
1740 ksi 
1450 ksi 
30500 psi 
11200 psi 
19 ft-lb/in 2 
1520 ksi 
0.11 
14.3 ft-lb/in 2 


1e+012 ohm-cm 
1e+016ohm 
2.8 
3.2 
0.007 
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Dissipation Factor, Low Frequency 

n no 
U.UZ 

n no 
U.UZ 

ComDarative Trackina Index 

175 V 

175 V 

Thermal Properties 



Cl b, linear zu u 

u pm/nri- 0 

n 1 iirt/in °C 

u pin/in- r 

o 1 1, linear zu o i ransverse to now 

00 prn/m- \s 

A7 9 nin/in °P 
*t r .z [Jiii/iii- r 

o I b, linear iuu u 

u pm/rn- 0 

n 1 iin/in °C 

u pin/in- r 

o 1 t, linear iuu u 

00 fjiTi/m- 0 

A7 0 1 iin/in °P 

*f f .z pin/in- r 

Melting Point 

ZoU O 

000 r 

Maximum oervice i emperaiure, Mir 

ion °r 

zoo r 

Deflection Temperature at 1 .0 MPa (zo4 psi) 

ZoU u 

44b r 

UL RTI, Electrical 

130 °C 

266 °F 

UL RTI, Mechanical with Impact 

130 °C 

266 °F 

Flammability, UL94 

V-0 

V-0 


Flow 
Transverse 


Some of the values displayed above may have been converted from their original units and/or rounded in order to display the information in a consistai 
for scientific or engineering calculations can click on the property value to see the original value as well as raw conversions to equivalent units. We ad\ 
one of its raw conversions in your calculations to minimize rounding error. We also ask that you refer to MatWeb's disclaimer and terms of use regardir 
property values for this datasheet as they were originally entered into MatWeb. 
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jData on over 31,000 metals, plastics, ceramics, and composites. 
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IKS!! 


MATERIAL PROPERTY DATA 


Ticona Vectra® A430 Liquid Crystal Polymer (LCP), LCP/PTF 


^§ y Printer friendly version 

Qj H Download to Excel (requires Excel and Windows) 

Subcategory: Liquid Crystal Polymer (LCP); Polymer; Thermoplastic 
Key Words: Hoechst Celanese Corporation 

Material Notes: 

Data provided by M. A. Hanna. 

No vendors are listed for this material. Please click here if you are a supplier and would like information on how fc 


Physical Properties 

Density 

Mechanical Properties 

Tensile Strength, Ultimate 
Elongation at Break 
Tensile Modulus 
Flexural Modulus 
Flexural Yield Strength 
Compressive Yield Strength 
Charpy Impact, Notched 
Compressive Modulus 
Coefficient of Friction 
Izod Impact, Notched (ISO) 

Electrical Properties 

Electrical Resistivity 

Surface Resistance 

Dielectric Constant 

Dielectric Constant, Low Frequency 

Dissipation Factor 


Metric 

1 .5 q/cc 


175 MPa 
6.2 % 
10 GPa 
8GPa 
130 MPa 
38 MPa 
NB 
6 GPa 
0.18 
55 kJ/m 2 


1e+012 ohm-cm 
1e+015 ohm 
2.9 
3.2 
0.008 


English 

0.0542 lb/in 3 


25400 psi 
6.2 % 
1450 ksi 
1160 ksi 
18900 psi 
5510 psi 
NB 
870 ksi 
0.18 
26.2 ft-lb/in 2 


1e+012 ohm-cm 
1e+015 ohm 
2.9 
3.2 
0.008 


http://www.matwebxom/searc^ 


5/1/2003 


Mat Web - Online Material Data Sheet 


Page 2 of 2 


Dissipation Factor, Low Frequency 
Arc Resistance 
Comparative Tracking Index 

Thermal Prop rties 

CTE, linear 20°C 

CTE, linear 20°C Transverse to Flow 
CTE, linear 100°C 
CTE, linear 100°C 
Melting Point 

Maximum Service Temperature, Air 
Deflection Temperature at 1 .8 MPa (264 psi) 
UL RTI, Electrical 
UL RTI, Mechanical with Impact 
Flammability, UL94 


0.02 
130 sec 
225 V 


-10 jjm/m-°C 
100 pm/m-X 
-10 pm/m-X 
100 pm/m-X 
280 °C 
130 °C 
165 °C 
130 °C 
130 °C 
V-0 


0.02 
1 30 sec 
225 V 


-5.56 pin/in-T 
55.6 pin/in-°F 
-5.56 pin/in-°F 
55.6 pin/in-°F 
536 °F 
266 °F 
329 °F 
266 °F 
266 °F 
V-0 


Flow 
Transverse 


Some of the values displayed above may have been converted from their original units and/or rounded in order to display the information in a consistai 
for scientific or engineering calculations can click on the property value to see the original value as well as raw conversions to equivalent units. We ad\ 
one of its raw conversions in your calculations to minimize rounding error. We also ask that you refer to MatWeb's disclaimer and terms of use regardir 
property values for this datasheet as they were originally entered into MatWeb. 
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|Data on over 31,000 metals, plastics, ceramics, and composites. 


MATERIAL PROPERTY DATA IhELP WANTED! • HOME • SEARCH • TOOLS • FORUM • SERVICES • HEL 
Searches: Sequential | Material Type | Property | Composition | Trade Name | Manufacturer 


p-netcomposites 


information 


i 


Ticona Vectra® A422 Liquid Crystal Polymer (LCP), Glass/Grap 


g ffi Printer friendly version 

Download to Excel (requires Excel and Windows) 

Subcategory: Filled/Reinforced Thermoplastic; Liquid Crystal Polymer (LCP); Polymer; Thermoplastic 
Key Words: Hoechst Celanese Corporation 

Material Notes: 

Data provided by M. A. Hanna. 

No vendors are listed for this material. Please click here if you are a supplier and would like information on how t< 


Physical Properties 

Metric 

English 

Density 

1 .68 g/cc 

0.0607 lb/in 3 

Water Absorption 

0.02 % 

0.02 % 

Moisture Absorption at Equilibrium 

0.02 % 

0.02 % 

Linear Mold Shrinkage 

0.001 cm/cm 

0.001 in/in 

Linear Mold Shrinkage, Transverse 

0.003 cm/cm 

0.003 in/in 

Mechanical Properties 



Tensile Strength, Ultimate 

180 MPa 

26100 psi 

Elongation at Break 

2.3 % 

2.3 % 

Tensile Modulus 

20 GPa 

2900 ksi 

Flexural Modulus 

16.5 GPa 

2390 ksi 

Flexural Yield Strength 

250 MPa 

36300 psi 

Compressive Yield Strength 

120 MPa 

17400 psi 

Charpy Impact, Notched 

2.1 J/cm 2 

9.99 ft-lb/in 2 

Compressive Modulus 

18.5 GPa 

2680 ksi 

Coefficient of Friction 

0.18 

0.18 

Izod Impact, Notched (ISO) 

22 kJ/m 2 

10.5 ft-lb/in 2 

Electrical Properties 



Electrical Resistivity 

1e+012 ohm-cm 

1e+012 ohm-cm 
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OUI IcJOc rvcololal IOC 

1 p+01 S nhm 

IC v 1 v/ Ul II 1 1 

1e+01 5 ohm 

nieleptrir* ("!nnQtant 

6.2 

6.2 

uieiecinc oonsiani, low rictjueiioy 

7 4 

7 4 

Dissipation Factor 

0.02 

0.02 

Dissipation Factor, Low Frequency 

0.03 

0.03 

Arc Resistance 

*1 car 

1^.0 sec 

"1 Ot\ car 1 

i zo sec 

Comparative Tracking Index 

225 V 

225 V 

Thermal Properties 



pTC linear 9H°P 

^ i im/m-T 

1 fi7 uin/in-°F 
i ,\j f hi/ ii i \ 

r^TP linear 9n°0 Xranc\/pr^p to Flow 

w 1 L , Ml leal £-\J \m* 1 lOIIOVCIOC \\J 1 IWV 

}J 1 1 1/ 1 1 1 V-/ 

32 2 uin/in-°F 

\J^. LJIII/lll 1 

PTP linear 1f)n°P 
\s I C, lineal IUU O 

Q i im/m-T 

O \J 1 1 1/ 1 1 1 o 

1 R7 uin/in-°F 
i .\j i |jn i/ ii i i 

pTC linear 1fin°P 

Rft i im/m-T 

OO |JI 1 l/l 1 1 O 

*\o o Min/in-°F 

\J£-.£- }J ill/ ill V 

Meiung roini 

own °r 

ooo r 

. h A«-t\sirY-ii im O on/loo "TcirY^i^Qroti iro Air 

iviaxiiTiurn oervice i emperaiure, Mir 

I ou o 

zoo r 

uetiection I emperature at i .o Mra (zo4 psij 


A AC °n 

UL RTI, Electrical 

130 °C 

266 °F 

UL RTI, Mechanical with Impact 

130 °C 

266 °F 

Flammability, UL94 

V-0 

V-0 


Flow 
Transverse 


Some of the values displayed above may have been converted from their original units and/or rounded in order to display the information in a consistat 
for scientific or engineering calculations can click on the property value to see the original value as well as raw conversions to equivalent units. We acK 
one of its raw conversions in your calculations to minimize rounding error. We also ask that you refer to MatWeb's disclaimer and terms of use regardir 
property values for this datasheet as they were originally entered into MatWeb. 
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? netcompositeslflflftlfelil 


I 


Ticona Vectra® A420 Liquid Crystal Polymer (LCP), Glass/Mineral/( 


Printer friendly version 

Download to Excel (requires Excel and Windows) 

Subcategory: Filled/Reinforced Thermoplastic; Liquid Crystal Polymer (LCP); Polymer; Thermoplastic 
Key Words: Hoechst Celanese Corporation 

Material Notes: 

Data provided by M. A. Hanna. 

No vendors are listed for this material. Please click here if you are a supplier and would like information on how t 


Physical Properties 

Metric 

English 

Density 

1 .89 a/cc 

0.0683 lb/in 3 

Water Absorption 

0.02 % 

0.02 % 

Moisture Absorption at Equilibrium 

0.02 % 

0.02 % 

Linear Mold Shrinkage 

0.001 cm/cm 

0.001 in/in 

Linear Mold Shrinkage, Transverse 

0.002 cm/cm 

0.002 in/in 

Mechanical Properties 



Hardness, Rockwell M 

79 

79 

Tensile Strength, Ultimate 

145 MPa 

21000 psi 

Elongation at Break 

1.4% 

1.4% 

Tensile Modulus 

22 GPa 

3190 ksi 

Flexural Modulus 

20 GPa 

2900 ksi 

Flexural Yield Strength 

200 MPa 

29000 psi 

Compressive Yield Strength 

131 MPa 

19000 psi 

Charpy Impact, Notched 

0.8 J/cm 2 

3.81 ft-lb/in 2 

Compressive Modulus 

21.5 GPa 

3120 ksi 

Coefficient of Friction 

0.17 

0.17 

Izod Impact, Notched (ISO) 

6 kJ/m 2 

2.86 ft-lb/in 2 


Electrical Properties 
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Fl^ctrif*al RpQiQtivilv 
l^iclsu iisGii rvcoioiiviLy 

1e+012 ohm-cm 

1e+012 ohm-cm 

^iirfarp Rp^istance 

1e+016 ohm 

1e+016 ohm 

Diplpctric Constant 

5.9 

5.9 

uicicuu io vUi loidiii, luw ni ccjuci ii^y 

fi 7 

fi 7 

Dissipation Factor 

0.02 

0.02 

Dissipation Factor, Low Frequency 

0.02 

0.02 

Ml U rvcololciNUc 

180 cpr 


Comparative Tracking Index 

250 V 

250 V 

Thermal Properties 



CTE linpar20°C 

1 1 um/m-°C 

6 11 uin/in-T 

V.I 1 Ull li II 1 1 

CTF linpar 20°C Tran^vpr^p to Flow 

| L_ , III IvOI >— / 1 1 Cll IOVCI OC* IU 1 1 W V V 

51 um/m-°C 

W 1 LJ 1 1 1/ I 1 1 N«/ 

28 3 uin/in-°F 

CTF linpar 100°C 

\*t 1 L_, III ICOl 1 \J\J V-/ 

1 1 iim/m- 0 C 

1 1 Lll 1 1/ 1 1 1 V-/ 

6 11 uin/in-°F 

\J . 1 1 LI II 1/ II 1 1 

CTF linpar 100°C 

W t L_, III ICOl 1 UU V-/ 

51 um/m-°C 

I yj\ 1 1/ 1 1 1 V-/ 

28 3 uin/in-°F 

£m\J . \J Ull l# III 1 

Mpltinn Pnint 

IVIdlll ILJ 1 L/ll 1 1 

280 °C 

536 °F 

yaYimiim ^prvir*p Tpmnprsti irp Air 

IVICIAII I IUI 1 1 OCIVIlrO 1 Cll iJJCI dlUI C, AAI1 

130 °c 

266 °F 

Dpflpftinn Tpmnpraturp at 1 ft MPa f264 n^h 

230 °C 

446 °F 

VIUol OUILclllliy r Ullll 

ZOO O 

Afifl °F 

UL RTI, Electrical 

130 °C 

266 °F 

UL RTI, Mechanical with Impact 

130 °C 

266 °F 

Flammability, UL94 

V-0 

V-0 


Flow 
Transverse 


Some of the values displayed above may have been converted from their original units and/or rounded in order to display the information in a consistai 
for scientific or engineering calculations can click on the property value to see the original value as well as raw conversions to equivalent units. We ad\ 
one of its raw conversions in your calculations to minimize rounding error. We also ask that you refer to MatWeb's disclaimer and terms of use regardir 
property values for this datasheet as they were originally entered into MatWeb. 
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Data on over 31,000 metals, plastics, ceramics, and composites. 
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51 


netcomposites 
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Ticona Vectra® A410 Liquid Crystal Polymer (LCP), 25% Glass/25% 


Printer friendly version 

Download to Excel (requires Excel and Windows) 

Subcategory: Filled/Reinforced Thermoplastic; Liquid Crystal Polymer (LCP); Polymer; Thermoplastic 
Key Words: Hoechst Celanese Corporation 

Material Notes: 

Data provided by M. A. Hanna. 

No vendors are listed for this material. Please click here if you are a supplier and would like information on how t< 


Physical Properties 

Metric 

English 

Density 

1 .84 p/cc 

0.0665 lb/in 3 

Water Absorption 

0.04 % 

0.04 % 

Moisture Absorption at Equilibrium 

0.04 % 

0.04 % 

Linear Mold Shrinkage 

0.002 cm/cm 

0.002 in/in 

Linear Mold Shrinkage, Transverse 

0.003 cm/cm 

0.003 in/in 

Mechanical Properties 



Hardness, Rockwell M 

76 

76 

Tensile Strength, Ultimate 

150 MPa 

21800 psi 

Elongation at Break 

2% 

2% 

Tensile Modulus 

20 GPa 

2900 ksi 

Flexural Modulus 

18GPa 

2610 ksi 

Flexural Yield Strength 

220 MPa 

31900 psi 

Compressive Yield Strength 

116 MPa 

16800 psi 

Charpy Impact, Notched 

0.8 J/cm 2 

3.81 ft-lb/in 2 

Compressive Modulus 

19 GPa 

2760 ksi 

Coefficient of Friction 

0.21 

0.21 

Izod Impact, Notched (ISO) 

12 kJ/m 2 

5.71 ft-lb/in 2 


Electrical Properties 
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Electrical Resistivity 

Surface Resistance 

Dielectric Constant 

Dielectric Constant, Low Frequency 

Dissipation Factor 

Dissipation Factor, Low Frequency 

Arc Resistance 

Comparative Tracking Index 

Thermal Properties 

CTE, linear 20°C 

CTE, linear 20°C Transverse to Flow 
CTE, linear 100°C 
CTE, linear 100°C 
Melting Point 

Maximum Service Temperature, Air 

Deflection Temperature at 1 .8 MPa (264 psi) 

Vicat Softening Point 

UL RTI, Electrical 

UL RTI, Mechanical with Impact 

Flammability, UL94 


1e+012 ohm-cm 
1e+016ohm 
3.9 
4.4 
0.007 
0.02 
180 sec 
175 V 


5 um/m-°C 
66 |jm/m- 0 C 
5 pm/m-°C 
66 pm/m-X 
280 °C 
130 °C 
235 °C 
235 °C 
130 °C 
130 °C 
V-0 


1e+012 ohm-cm 
1e+016 ohm 
3.9 
4.4 
0.007 
0.02 
180 sec 
175 V 


2.78 Min/in-°F 
36.7 Min/in-°F 
2.78 Min/in-°F 
36.7 |jin/in-°F 


536 
266 
455 
455 
266 
266 


Flow 
Transverse 


V-0 


Some of the values displayed above may have been converted from their original units and/or rounded in order to display the information in a consistai 
for scientific or engineering calculations can click on the property value to see the original value as well as raw conversions to equivalent units. We ad\ 
one of its raw conversions in your calculations to minimize rounding error. We also ask that you refer to MatWeb's disclaimer and terms of use regardir 
property values for this datasheet as they were originally entered into MatWeb. 
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Ticona Vectra® A230 Liquid Crystal Polymer (LCP), 30% Carbon Fil 


Printer friendly version 

Download to Excel (requires Excel and Windows) 

Subcategory: Filled/Reinforced Thermoplastic; Liquid Crystal Polymer (LCP); Polymer; Thermoplastic 
Key Words: Hoechst Celanese Corporation 

Material Notes: 

Data provided by M. A. Hanna. 

No vendors are listed for this material. Please click here if you are a supplier and would like information on how t< 


Physical Properties 

Metric 

English 

Density 

1 .49 g/cc 

0.0538 lb/in 3 

Water Absorption 

0.03 % 

0.03 % 

Moisture Absorption at Equilibrium 

0.03% 

0.03 % 

Linear Mold Shrinkage 

0.001 cm/cm 

0.001 in/in 

Linear Mold Shrinkage, Transverse 

0.002 cm/cm 

0.002 in/in 

Mechanical Properties 



Hardness, Rockwell M 

83 

83 

Tensile Strength, Ultimate 

125 MPa 

18100 psi 

Elongation at Break 

0.8 % 

0.8 % 

Tensile Modulus 

24.5 GPa 

3550 ksi 

Flexural Modulus 

23GPa 

3340 ksi 

Flexural Yield Strength 

220 MPa 

31900 psi 

Compressive Yield Strength 

136 MPa 

19700 psi 

Charpy Impact, Notched 

1 .5 J/cm 2 

7.14 ft-lb/in 2 

Tensile Impact Strength 

60 kJ/m 2 

28.6 ft-lb/in 2 

Compressive Modulus 

23.5 GPa 

3410 ksi 

Coefficient of Friction 

0.12 

0.12 

Izod Impact, Notched (ISO) 

15kJ/m 2 

7.14 ft-lb/in 2 
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Electrical Properties 


Electrical Resistivity 

0.1 ohm-cm 

0.1 ohm-cm 

inermai rropemes 



CTE, linear 20°C 

-8 um/m-°C 

-4.44 |jin/in- 0 F 

CTE, linear 20°C Transverse to Flow 

58 um/m-°C 

32.2 uin/in-°F 

CTE, linear 100°C 

-8 um/m-°C 

-4.44 Min/in-°F 

CTE, linear 100°C 

58 um/m-°C 

32.2 uin/in-°F 

Melting Point 

280 °C 

536 °F 

Maximum Service Temperature, Air 

130 °C 

266 °F 

Deflection Temperature at 1 .8 MPa (264 psi) 

225 °C 

437 °F 

Vicat Softening Point 

232 °C 

450 °F 

UL RTI, Electrical 

130 °C 

266 °F 

UL RTI, Mechanical with Impact 

130 °C 

266 °F 

Flammability, UL94 

V-0 

V-0 


Flow 
Transverse 


Some of the values displayed above may have been converted from their original units and/or rounded in order to display the information in a consistai 
for scientific or engineering calculations can click on the property value to see the original value as well as raw conversions to equivalent units. We ad\ 
one of its raw conversions in your calculations to minimize rounding error. We also ask that you refer to MatWeb's disclaimer and terms of use regardir 
property values for this datasheet as they were originally entered into MatWeb. 
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Ticona Vectra® V140 Liquid Crystal Polymer (LCP), 40% Glass I 


£3y Printer friendly version 

IM l Download to Excel (requires Excel and Windows) 

Subcategory: Filled/Reinforced Thermoplastic; Liquid Crystal Polymer (LCP); Polymer; Thermoplastic 
Key Words: Hoechst Celanese Corporation 

Material Notes: 

Data provided by M. A. Hanna. 

No vendors are listed for this material. Please click here if you are a supplier and would like information on how tt 


Physical Properties 

Metric 

English 

Density 

1 .67 q/cc 

0.0603 lb/in 3 

Water Absorption 

0.02 % 

0.02 % 

Moisture Absorption at Equilibrium 

0.02 % 

0.02 % 

Linear Mold Shrinkage 

0.002 cm/cm 

0.002 in/in 

Linear Mold Shrinkage, Transverse 

0.004 cm/cm 

0.004 in/in 

M chanical Properties 



Tensile Strength, Ultimate 

130 MPa 

18900 psi 

Elongation at Break 

1 % 

1 % 

Tensile Modulus 

18GPa 

2610 ksi 

Flexural Modulus 

16GPa 

2320 ksi 

Flexural Yield Strength 

210 MPa 

30500 psi 

Compressive Yield Strength 

134 MPa 

19400 psi 

Charpy Impact, Notched 

1.1 J/cm 2 

5.24 ft-lb/in 2 

Compressive Modulus 

16GPa 

2320 ksi 

Izod Impact, Notched (ISO) 

7 kJ/m 2 

3.33 ft-lb/in 2 

Electrical Properties 



Electrical Resistivity 

1e+012 ohm-cm 

1e+012 ohm-cm 

Surface Resistance 

1e+017ohm 

1e+017 ohm 
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Dielectric Constant 

Dielectric Constant, Low Frequency 

Dissipation Factor 

Dissipation Factor, Low Frequency 

Arc Resistance 

Comparative Tracking Index 

Thermal Properties 

CTE, linear 20°C 

CTE, linear 20°C Transverse to Flow 
CTE, linear 100°C 
CTE, linear 100°C 
Melting Point 

Maximum Service Temperature, Air 
Deflection Temperature at 1 .8 MPa (264 psi) 
Flammability, UL94 


3.7 3.7 

3.8 3.8 
0.002 0.002 
0.007 0.007 

165 sec 165 sec 

175V 175V 

10 Mm/m-°C 5.56 |jin/in-°F 

67 Mm/m-°C 37.2 pin/in-T 

10 um/m-°C 5.56 |jin/in- 0 F Flow 

67 pm/m-°C 37.2 [i\n/\n-°F Transverse 

280 °C 536 °F 

270 °C 518 °F C 

270 °C 518 °F 

V-0 V-0 


Some of the values displayed above may have been converted from their original units and/or rounded in order to display the information in a consistai 
for scientific or engineering calculations can click on the property value to see the original value as well as raw conversions to equivalent units. We adv 
one of its raw conversions in your calculations to minimize rounding error. We also ask that you refer to MatWeb's disclaimer and terms of use regardir 
property values for this datasheet as they were originally entered into MatWeb. 



MATERIAL PROPERTY DATA 


Subscribe to Premium Services 
Searches: Sequential * Composition • Property • Material Type • Manufacturer • Trade Name • Ur 
Other Links: Advertising • Submit Data • Database Licensing • Web Design & Hosting • Trade Put 
Supplier List • Unit Converter • Reference • News • Links • Help • Contact Us • Site Map • 

Please read our License Agreement regarding materials data and our Privacy Policy. Questions or comments about MatWeb? Please contact 
appreciate your input. 

Site designed and maintained by Automation Creations, Inc. The contents of this web site, the MatWeb logo, and "MatWeb" are Copyright 19$ 
Inc. MatWeb is intended for personal, non-commercial use. The contents, results, and technical data from this site may not be reproduced eitr 
substantively without permission from Automation Creations, Inc. 


http://www.matwebxom/se^ 


4/30/2003 


Mat Web - Online Material Data Sheet 


Page 1 of 2 




[Data on over 31,000 metals, plastics, ceramics, and composites. 


MATERIAL PROPERTY DATA IHELP WANTED! • HOME • SEARCH • TOOLS • FORUM • SERVICES • HEL 
Searches: Sequential | Material Type | Property | Composition | Trade Name | Manufacturer 


p-netcomposites 


information 


Ticona Vectra® L130 Liquid Crystal Polymer (LCP), 30% Glass I 


Printer friendly version 
H H Download to Excel (requires Excel and Windows) 

Subcategory: Filled/Reinforced Thermoplastic; Liquid Crystal Polymer (LCP); Polymer; Thermoplastic 
K y Words: Hoechst Celanese Corporation 

Material Notes: 

Data provided by M. A. Hanna. 

No vendors are listed for this material. Please click here if you are a supplier and would like information on how fc 


Physical Properties 

Metric 

English 

Density 

1.61 a/cc 

0.0582 lb/in 3 

Water Absorption 

0.04 % 

0.04 % 

Moisture Absorption at Equilibrium 

0.04 % 

0.04 % 

Linear Mold Shrinkage 

0.001 cm/cm 

0.001 in/in 

Linear Mold Shrinkage, Transverse 

0.002 cm/cm 

0.002 in/in 

Mechanical Properties 



Tensile Strength, Ultimate 

155 MPa 

22500 psi 

Elongation at Break 

1.6% 

1.6% 

Tensile Modulus 

15GPa 

2180 ksi 

Flexural Modulus 

16GPa 

2320 ksi 

Flexural Yield Strength 

230 MPa 

33400 psi 

Compressive Yield Strength 

100 MPa 

14500 psi 

Charpy Impact, Notched 

4.3 J/cm 2 

20.5 ft-lb/in 2 

Compressive Modulus 

14GPa 

2030 ksi 

Izod Impact, Notched (ISO) 

23 kJ/m 2 

10.9 ft-lb/in 2 

Electrical Properties 



Electrical Resistivity 

1e+012 ohm-cm 

1e+01 2 ohm-cm 

Surface Resistance 

1e+017 ohm 

1e+017 ohm 
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Dielectric Constant 

Dielectric Constant, Low Frequency 

Dissipation Factor 

Dissipation Factor, Low Frequency 

Arc Resistance 

Comparative Tracking Index 

Thermal Properties 

CTE, linear 20°C 

CTE, linear 20°C Transverse to Flow 
CTE, linear 100°C 
CTE, linear 100°C 
Melting Point 

Maximum Service Temperature, Air 

Deflection Temperature at 1 .8 MPa (264 psi) 

UL RTI, Electrical 

UL RTI, Mechanical with Impact 

Flammability, UL94 

Oxygen Index 


3.3 
3.8 
0.02 
0.02 
130 sec 
175 V 


5 Mm/m-°C 
65 |jnri/m- 0 C 
5 jjm/m-°C 
65 Mm/m-°C 
302 °C 
130 °C 
235 °C 
130 °C 
130 °C 
V-0 
45% 


3.3 
3.8 
0.02 
0.02 
130 sec 
175 V 


2.78 pin/in-°F 
36.1 pin/in-°F 
2.78 pin/in-°F 
36.1 pin/in-°F 
576 °F 
266 °F 
455 °F 
266 °F 
266 °F 
V-0 
45% 


Flow 
Transverse 


Some of the values displayed above may have been converted from their original units and/or rounded in order to display the information in a consistai 
for scientific or engineering calculations can click on the property value to see the original value as well as raw conversions to equivalent units. We adv 
one of its raw conversions in your calculations to minimize rounding error. We also ask that you refer to MatWeb's disclaimer and terms of use regardir 
property values for this datasheet as they were originally entered into MatWeb. 
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Data on over 31,000 metals, plastics, ceramics, and composites. 


MATERIAL PROPERTY DATA IHELP WANTED! • HOME • SEARCH • TOOLS * FORUM • SERVICES • HEL 
Searches: Sequential | Material Type | Property | Composition | Trade Name | Manufacturer 


netcompositesl 


□formation 


i 


Ticona Vectra® K140 Liquid Crystal Polymer (LCP), 40% Glass I 


e g Printer friendly version 

H H Download to Excel (requires Excel and Windows) 

Subcategory: Filled/Reinforced Thermoplastic; Liquid Crystal Polymer (LCP); Polymer; Thermoplastic 
Key Words: Hoechst Celanese Corporation 

Material Notes: 

Data provided by M. A. Hanna. 

No vendors are listed for this material. Please click here if you are a supplier and would like information on how t< 


Physical Properties 

Metric 

English 

Density 

1.71 Q/CC 

0.0618 lb/in 3 

Water Absorption 

0.04 % 

0.04 % 

Moisture Absorption at Equilibrium 

0.04 % 

0.04 % 

Linear Mold Shrinkage 

0.001 cm/cm 

0.001 in/in 

Linear Mold Shrinkage, Transverse 

0.002 cm/cm 

0.002 in/in 

Mechanical Properties 



Tensile Strength, Ultimate 

160 MPa 

23200 psi 

Elongation at Break 

1.2% 

1.2% 

Tensile Modulus 

20 GPa 

2900 ksi 

Flexural Modulus 

18GPa 

2610 ksi 

Flexural Yield Strength 

245 MPa 

35500 psi 

Compressive Yield Strength 

127 MPa 

18400 psi 

Charpy Impact, Notched 

1.4 J/cm 2 

6.66 ft-lb/in 2 

Compressive Modulus 

18 GPa 

2610 ksi 

Izod Impact, Notched (ISO) 

14 kJ/m 2 

6.66 ft-lb/in 2 

Electrical Properties 



Electrical Resistivity 

1e+012 ohm-cm 

1e+012 ohm-cm 

Surface Resistance 

1e+017 ohm 

1e+017 ohm 
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3 6 

uieiecinc oonsiani, low rrequency 


A 1 

Dissipation Factor 

0.01 

0.01 

Dissipation Factor, Low Frequency 

0.02 

0.02 

AiC rwolSIanCe 

i*fu sec 


Comparative Tracking Index 

175 V 

175 V 

Thermal Properties 



PTP linoar 9H°P 

o i l, linear zu l> 

O fJ IT l/i 11- O 

1 R7 nin/in-°F 

o i L, linear zu v.^ i ransverse 10 now 

7Q 1 im/m-°r 
f 3 fJf 1 1/ 1 Tl- O 

4*3 Q 1 iin/in-°F 

PTF linear 10n°P 
O I C, Ml led I IUU V-/ 

Q nm/m-°P 
0 (Jill/111- 0 

1 R7 nin/in-°F 

PTP linpar tnn°P 
O I C., Ml leal IUU O 

7Q 1 im/m-°P 

/ 17 |wl 1 I l/l 1 1" \_/ 

Q iiin/in-°F 

[Jill/ III t 

ivieiuny nuiru 

**?C\ °P 

ouo r 

IVIaAII 1 1UI 1 1 Ocl VIOc 1 ci i l|Jcl aLUI c, r\\\ 

i^n °p 


uenection i emperature at i .0 Mra (zt>4 psij 

zn / 0 

4zo r 

UL RTI, Electrical 

130 °C 

266 °F 

UL RTI, Mechanical with Impact 

130 °C 

266 °F 

Flammability, UL94 

V-0 

V-0 


Flow 
Transverse 


Some of the values displayed above may have been converted from their original units and/or rounded in order to display the information in a consistai 
for scientific or engineering calculations can click on the property value to see the original value as well as raw conversions to equivalent units. We ad\ 
one of its raw conversions in your calculations to minimize rounding error. We also ask that you refer to MatWeb's disclaimer and terms of use regardir 
property values for this datasheet as they were originally entered into MatWeb. 
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Data on over 31,000 metals, plastics, ceramics, and composites. 


Searches: Sequential | Material Type | Property | Composition | Trade Name | Manufacturer 



Ticona Vectra® K130 Liquid Crystal Polymer (LCP), 30% Glass I 


Printer friendly version 
H H Download to Excel (requires Excel and Windows) 

Subcategory: Filled/Reinforced Thermoplastic; Liquid Crystal Polymer (LCP); Polymer; Thermoplastic 
Key Words: Hoechst Celanese Corporation 

Material Notes: 

Data provided by M. A. Hanna. 

No vendors are listed for this material. Please click here if you are a supplier and would like information on how t< 


Physical Properties 

Metric 

English 

Density 

1.61 a/cc 

0.0582 lb/in 3 

Water Absorption 

0.04 % 

0.04 % 

Moisture Absorption at Equilibrium 

0.04 % 

0.04 % 

Linear Mold Shrinkage 

0.001 cm/cm 

0.001 in/in 

Linear Mold Shrinkage, Transverse 

0.002 cm/cm 

0.002 in/in 

Mechanical Properties 



Tensile Strength, Ultimate 

165 MPa 

23900 psi 

Elongation at Break 

1.3% 

1.3% 

Tensile Modulus 

18GPa 

2610 ksi 

Flexural Modulus 

16GPa 

2320 ksi 

Flexural Yield Strength 

245 MPa 

35500 psi 

Compressive Yield Strength 

111 MPa 

16100 psi 

Charpy Impact, Notched 

1 .8 J/cm 2 

8.57 ft-lb/in 2 

Compressive Modulus 

15GPa 

2180 ksi 

Izod Impact, Notched (ISO) 

16kJ/m 2 

7.61 ft-lb/in 2 

Electrical Properties 



Electrical Resistivity 

1e+012 ohm-cm 

1e+012 ohm-cm 


Surface Resistance 1e+017 ohm 1e+017 ohm 
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Dielectric Constant 

Dielectric Constant, Low Frequency 

Dissipation Factor 

Dissipation Factor, Low Frequency 

Arc Resistance 

Comparative Tracking Index 

Thermal Properties 

CTE, linear 20°C 

CTE, linear 20°C Transverse to Flow 
CTE, linear 100°C 
CTE, linear 100°C 
Melting Point 

Maximum Service Temperature, Air 

Deflection Temperature at 1 .8 MPa (264 psi) 

UL RTI, Electrical 

UL RTI, Mechanical with Impact 

Flammability, UL94 

Oxygen Index 


3.4 3.4 

3.9 3.9 

0.01 0.01 

0.02 0.02 

130 sec 130 sec 

175 V 175 V 

0 |jm/m- 0 C 0 Min/in-°F 

44 Mm/m-°C 24.4 pin/in-°F 

0 um/m-°C 0 |jin/in- 0 F Flow 

44 |jm/nri- 0 C 24.4 (jin/in-°F Transverse 

320 °C 608 °F 

130 °C 266 °F 

215 °C 419 °F 

130 °C 266 °F 

130 °C 266 °F 

V-0 V-0 

44 % 44 % 


Some of the values displayed above may have been converted from their original units and/or rounded in order to display the information in a consistai 
for scientific or engineering calculations can click on the property value to see the original value as well as raw conversions to equivalent units. We ad\, 
one of its raw conversions in your calculations to minimize rounding error. We also ask that you refer to MatWeb's disclaimer and terms of use regardir 
property values for this datasheet as they were originally entered into MatWeb. 
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[Data on over 31,000 metals, plastics, ceramics, and composites. 


MATERIAL PROPERTY DATA IhELP WANTED! • HOME • SEARCH • TOOLS • FORUM • SERVICES • HEL 
Searches: Sequential | Material Type | Property | Composition | Trade Name | Manufacturer 


ml 


netcomposites 


information 


i 


Ticona Vectra® E130i Liquid Crystal Polymer (LCP), 30% Glass 


Printer friendly version 
jjjS l Download to Excel (requires Excel and Windows) 

Subcategory: Filled/Reinforced Thermoplastic; Liquid Crystal Polymer (LCP); Polymer; Thermoplastic 
Key Words: Hoechst Celanese Corporation 

Material Notes: 

Data provided by M. A. Hanna. 

No vendors are listed for this material. Please click here if you are a supplier and would like information on how fc 


Physical Properties 

Density 

Water Absorption 

Moisture Absorption at Equilibrium 

Linear Mold Shrinkage 

Linear Mold Shrinkage, Transverse 

Mechanical Properties 

Tensile Strength, Ultimate 
Elongation at Break 
Tensile Modulus 
Flexural Modulus 
Flexural Yield Strength 
Compressive Yield Strength 
Charpy Impact, Notched 
Compressive Modulus 
Izod Impact, Notched (ISO) 

Electrical Properties 

Electrical Resistivity 
Surface Resistance 


Metric 

1.61 g /cc 
0.04 % 
0.04 % 
0.001 cm/cm 
0.002 cm/cm 


160 MPa 
1.6% 

17GPa 

16GPa 
230 MPa 

93 MPa 
1.8 J/cm 2 

14GPa 
26 kJ/m 2 


1e+012 ohm-cm 
1e+017 ohm 


English 

0.0582 lb/in 3 
0.04 % 
0.04 % 
0.001 in/in 
0.002 in/in 


23200 psi 
1 .6 % 
2470 ksi 
2320 ksi 
33400 psi 
13500 psi 
8.57 ft-lb/in 2 
2030 ksi 
12.4 ft-lb/in 2 


1e+012 ohm-cm 
1e+017ohm 
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Dielectric Constant 

Dielectric Constant, Low Frequency 

Dissipation Factor 

Dissipation Factor, Low Frequency 

Arc Resistance 

Comparative Tracking Index 

Thermal Properties 

CTE, linear 20°C 

CTE, linear 20°C Transverse to Flow 
CTE, linear 100°C 
CTE, linear 100°C 
Melting Point 

Maximum Service Temperature, Air 

Deflection Temperature at 1 .8 MPa (264 psi) 

UL RTI, Electrical 

UL RTI, Mechanical with Impact 

Flammability, UL94 

Oxygen Index 


3.2 3.2 

3.5 3.5 

0.02 0.02 

0.03 0.03 

140 sec 140 sec 

200 V 200 V 

1 jjnri/m- 0 C 0.556 pin/in- 0 F 

73 um/m-°C 40.6 pin/in-T 

1 um/m-°C 0.556 pin/in-°F Flow 

73 |jm/m- 0 C 40.6 pin/in-T Transverse 

335 °C 635 °F 

130 °C 266 °F 

280 °C 536 °F 

130 °C 266 °F 

130 °C 266 °F 

V-0 V-0 

44 % 44 % 


Some of the values displayed above may have been converted from their original units and/or rounded in order to display the information in a consistai 
for scientific or engineering calculations can click on the property value to see the original value as well as raw conversions to equivalent units. We adv 
one of its raw conversions in your calculations to minimize rounding error. We also ask that you refer to MatWeb's disclaimer and terms of use regardir 
property values for this datasheet as they were originally entered into MatWeb. 



'atWeb 


MATERIAL PROPERTY DATA 


Subscribe to Premium Services 
Searches: Sequential • Composition • Property * Material Type • Manufacturer • Trade Name • Uf 
Other Links: Advertising • Submit Data ■ Database Licensing • Web Design & Hosting • Trade Put 
Supplier List • Unit Converter • Reference * News • Links • Help • Contact Us • Site Map • 

Please read our License Agreement regarding materials data and our Privacy Policy. Questions or comments about MatWeb? Please contact 
appreciate your input. 

Site designed and maintained by Automation Creations, Inc. The contents of this web site, the MatWeb logo, and "MatWeb" are Copyright 19S 
Inc. MatWeb is intended for personal, non-commercial use. The contents, results, and technical data from this site may not be reproduced eitr 
substantively without permission from Automation Creations, Inc. 


http://www.matwebxoriVsearch/SpecificMaterial.asp?bassnum 


4/30/2003 


MatWeb - Online Material Data Sheet 


Page 1 of 2 



L^»*kJ MATERIAL PROPERTY DATA |HELP WANTED! • HOME • SEARCH • TOOLS • FORUM • SERVICES • HEL 

Searches: Sequential | Material Type | Property | Composition | Trade Name | Manufacturer 


[Data on over 31 ,000 metals, plastics, ceramics, and composites. 


netcomposites 



Ticona Vectra® C150 Liquid Crystal Polymer (LCP), 50% Glass I 


Printer friendly version 
l§ l Download to Excel (requires Excel and Windows) 

Subcategory: Filled/Reinforced Thermoplastic; Liquid Crystal Polymer (LCP); Polymer; Thermoplastic 
Key Words: Hoechst Celanese Corporation 

Material Notes: 

Data provided by M. A. Hanna. 

No vendors are listed for this material. Please click here if you are a supplier and would like information on how t< 


Physical Properties 

Metric 

English 

Density 

1.81 q/cc 

0.0654 lb/in 3 

Water Absorption 

0.01 % 

0.01 % 

Moisture Absorption at Equilibrium 

0.01 % 

0.01 % 

Linear Mold Shrinkage 

0.002 cm/cm 

0.002 in/in 

Linear Mold Shrinkage, Transverse 

0.002 cm/cm 

0.002 in/in 

Mechanical Properties 



Tensile Strength, Ultimate 

125 MPa 

18100 psi 

Elongation at Break 

1 % 

1 % 

Tensile Modulus 

24.5 GPa 

3550 ksi 

Flexural Modulus 

20 GPa 

2900 ksi 

Flexural Yield Strength 

205 MPa 

29700 psi 

Compressive Yield Strength 

152 MPa 

22000 psi 

Charpy Impact, Notched 

1.2 J/cm 2 

5.71 ft-lb/in 2 

Compressive Modulus 

20.5 GPa 

2970 ksi 

Izod Impact, Notched (ISO) 

10kJ/m 2 

4.76 ft-lb/in 2 

Electrical Properties 



Electrical Resistivity 

1e+012 ohm-cm 

1e+012 ohm-cm 


Surface Resistance 1e+017 ohm 1e+017 ohm 
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LSIddrll lis WUI lOlCll 11 

4 

4 

uieiecinc oonsiaru, low frequency 



Dissipation Factor 

0.009 

0.009 

Dissipation Factor, Low Frequency 

0.02 

0.02 

Arc Kesistance 

1 QO cop 

i O/L sec 

«i OO cor 

ioz sec 

Comparative Tracking Index 

250 V 

250 V 

Thermal Properties 




9 iim/m-°P 

£. |JI I l/l I l~ \J 

111 nin/in-°F 
i.i i fJii 1/ 11 1 1 

f^TF linear 90°^"* TYanQ\/prQP to Flow 

O | IHlCClF V-/ 1 iGlloVdOG IU FIUW 

fiA nm/m-°n 

^ R iiin/in-°F 

OvJ.U )JII 1/ II 1 t 

CTF linppr mn°P 

9 i im/m-°n 

tL \J 1 1 l/l I I w 

111 nin/in-°F 
1 . 1 1 \j 11 1/ 11 1 1 


R4 um/m-°C 

U"T }J I I l/l I I V-/ 

^ fi uin/in-°F 

JJ.U |J II 1/ II 1 1 

ivieiung "oini 

09c op 

fi17 °F 
D I f 1 

iviaXirriurn oer vice i ernper aiur e, Mir 


A09K °F 

ueTiecxion lemperaiure ai \ .0 ivira \^o4 psi; 


4y1 r 

UL RTI, Electrical 

220 °c 

428 °F 

UL RTI, Mechanical with Impact 

200 °C 

392 °F 

Flammability, UL94 

V-0 

V-0 


FIONA 

Transverse 
220/200°C 


Some of the values displayed above may have been converted from their original units and/or rounded in order to display the information in a consistai 
for scientific or engineering calculations can click on the property value to see the original value as well as raw conversions to equivalent units. We ad\ 
one of its raw conversions in your calculations to minimize rounding error. We also ask that you refer to MatWeb's disclaimer and terms of use regardir 
property values for this datasheet as they were originally entered into MatWeb. 
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Searches: Sequential | Material Type | Property | Composition | Trade Name | Manufacturer 


Data on over 31 ,000 metals, plastics, ceramics, and composites. 


■gi-netcomp ositesl 



Ticona Vectra® C130 Liquid Crystal Polymer (LCP), 30% Glass I 


Printer friendly version 
Hi l Download to Excel (requires Excel and Windows) 

Subcategory: Filled/Reinforced Thermoplastic; Liquid Crystal Polymer (LCP); Polymer; Thermoplastic 
Key Words: Hoechst Celanese Corporation 

Material Notes: 

Data provided by M. A. Hanna. 

No vendors are listed for this material. Please click here if you are a supplier and would like information on how t< 


Physical Properties 

Metric 

English 

Density 

1 .62 q/cc 

0.0585 lb/in 3 

Water Absorption 

0.02 % 

0.02 % 

Moisture Absorption at Equilibrium 

0.02 % 

0.02 % 

Linear Mold Shrinkage 

0.001 cm/cm 

0.001 in/in 

Linear Mold Shrinkage, Transverse 

0.002 cm/cm 

0.002 in/in 

Mechanical Properties 



Tensile Strength, Ultimate 

160 MPa 

23200 psi 

Elongation at Break 

1.9% 

1.9% 

Tensile Modulus 

15GPa 

2180 ksi 

Flexural Modulus 

14GPa 

2030 ksi 

Flexural Yield Strength 

245 MPa 

35500 psi 

Compressive Yield Strength 

139 MPa 

20200 psi 

Charpy Impact, Notched 

1.6 J/cm 2 

7.61 ft-lb/in 2 

Tensile Impact Strength 

70 kJ/m 2 

33.3 ft-lb/in 2 

Compressive Modulus 

22 GPa 

3190 ksi 

Izod Impact, Notched (ISO) 

20 kJ/m 2 

9.52 ft-lb/in 2 


Electrical Properties 

Electrical Resistivity 1e+012 ohm-cm 1e+012 ohm-cm 
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OUlldUo rxcoloLcJI IOC 

1p+01fi ohm 

1 p+01 6 ohm 

1 C 1 U 1 \J VJI 1 1 1 1 

L/IClelsil lis V^UIlOlClML 

3 4 

3.4 

uieiecinc oonsiani, low rrequency 

^ ft 
o.o 

^ ft 

o.o 

Dissipation Factor 

0.009 

0.009 

Dissipation Factor, Low Frequency 

0.02 

0.02 

Arc Resistance 

A OO cor 

i oz sec 

1 P9 cor* 
1 Oil oeO 

Comparative Tracking Index 

200 V 

200 V 

Thermal Properties 



PTF linoar 90°P 

\*s i c, linear zu L/ 

Q i im/m-°n 

O |JI 1 l/l 1 1" V-/ 

1 fi7 uin/in-°F 

[.Or [J II 1/ II 1 i 

PTF lin&ar 90°^ "Trs»riQ\/orco to Fln\A/ 
v_/ f l, in icai £.\J w 1 1 ai lovci oc ivj nuw 

^ft i im/m-°n 

^9 9 iiin/in-°F 

|J|| 1/ II 1 1 

PTF linear 10n°P 
O i L, III leal IUU O 

Q i im/m-°r 

O |JI 1 1/ 1 1 1 w 

1 fi7 nin/in-°F 

PTF linppr 10n°P 
v_/ 1 ill leal I uu w 

*ift iim/m-°P 

^9 9 nin/in-°F 

\J^.4L [Jill/ III 1 

A/loltinn Point 
ivieluiiy numi 


fi17 °F 

V 1 1 1 

Maximum oervice i empcraiure, Mir 


AAA °F 

*to*t r 

ueiiecuon lemperaiure ai u.*+o ivina ^oo psij 

ZO't O 

RA1 °F 

o*to r 

UelleCllOn 1 cITipeialUi c al 1 .0 IVIra ^0*f p5l^ 

9*^ °P 

AQ1 °F 

\/ir*at ^nfroninri Point 
vioai ouiieimiy run 1 1 

9S9 °C 

4fffi °F 

1 II DTI Flor*trir*al 

UL KM, cieciricai 

Z*tU w 

APM °F 

UL RTI, Mechanical with Impact 

220 °C 

428 °F 

Flammability, UL94 

V-0 

V-0 

Oxygen Index 

44% 

44% 


Flow 
Transverse 

240/220°C (460/430°F) 


Some of the values displayed above may have been converted from their original units and/or rounded in order to display the information in a consistat 
for scientific or engineering calculations can click on the property value to see the original value as well as raw conversions to equivalent units. We ad\ 
one of its raw conversions in your calculations to minimize rounding error. We also ask that you refer to MatWeb's disclaimer and terms of use regardir 
property values for this datasheet as they were originally entered into MatWeb. 
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IData on over 31,000 metals, plastics, ceramics, and composites. 


Searches: Sequential | Material Type | Property | Composition | Trade Name | Manufacturer 


■flnetcomposites 



I 

IB 


Ticona Vectra® C115 Liquid Crystal Polymer (LCP), 15% Glass I 



^=3? Printer friendly version 

H H Download to Excel (requires Excel and Windows) 

Subcategory: Filled/Reinforced Thermoplastic; Liquid Crystal Polymer (LCP); Polymer; Thermoplastic 
Key Words: Hoechst Celanese Corporation 

Material Notes: 

Data provided by M. A. Hanna. 

No vendors are listed for this material. Please click here if you are a supplier and would like information on how t< 


Physical Properties 

Metric 

English 

Density 

1 .5 q/cc 

0.0542 lb/in 3 

Water Absorption 

0.02 % 

0.02 % 

Moisture Absorption at Equilibrium 

0.02 % 

0.02 % 

Linear Mold Shrinkage 

0 cm/cm 

0 in/in 

Linear Mold Shrinkage, Transverse 

0.002 cm/cm 

0.002 in/in 

Mechanical Properties 



Tensile Strength, Ultimate 

160 MPa 

23200 psi 

Elongation at Break 

2.5 % 

2.5 % 

Tensile Modulus 

14GPa 

2030 ksi 

Flexural Modulus 

12GPa 

1740 ksi 

Flexural Yield Strength 

200 MPa 

29000 psi 

Compressive Yield Strength 

82 MPa 

11900 psi 

Charpy Impact, Notched 

3 J/cm 2 

14.3 ft-lb/in 2 

Compressive Modulus 

11 GPa 

1600 ksi 

Izod Impact, Notched (ISO) 

30 kJ/m 2 

14.3 ft-lb/in 2 

Electrical Properties 



Electrical Resistivity 

1e+01 2 ohm-cm 

1e+012 ohm-cm 


Surface Resistance 1e+017 ohm 1e+017 ohm 
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LslddrU \\J OV/I ID LCI 1 11 

3 1 

3.1 

l - ^ j /-\ 1 Q^fri Prtnetonl 1 nu/ Prom i cm r**\ i 

uieiecinc LfOnsiani, low rrcquency 



Dissipation Factor 

0.01 

0.01 

Dissipation Factor, Low Frequency 

0.03 

0.03 

Arc Resistance 

\ oo sec 

i Q car 

1 oo sec 

Comoarative Trackina Index 

150 V 

150 V 

Thermal Properties 



r*TP linear 90°P 

o i c, linear o 

-O UJIl/lli - w 

1 R7 nin/in-°F 
- I .Of U.II 1/ II 1~ i 

o i r_, mi its cu lU w i i di lovci oc iu nuw 

fifi i im/m-°P 

^fi 7 uin/in-°F 

OU. f |J II 1/ II 1 1 

pTC linear 10n°P 
Ul tl, llllcdl IUU V-/ 

Q i im/m-T 

O (JI 1 l/II 1 w 

-1 fi7 nin/in-°F 

- I .U / fJII 1/ II 1 i 

f*TF linear 1fiH 0 P 

fifi nm/m-°P 

7 nin/in-°F 

OU. f pJ If 1/ II 1 f 

ivieiLing romi 


fi1 7 °F 

iviaxirnurn oervice i emperaiure, Mir 


*fO*t r 

Deflection Temperature at 1 .8 MPa (264 psi) 


4/ O r 

UL RTI, Electrical 

240 °C 

464 °F 

UL RTI, Mechanical with Impact 

220 °C 

428 °F 

Flammability, UL94 

V-0 

V-0 


Flow 
Transvers€ 

240/200°C (460/400°F) 


Some of the values displayed above may have been converted from their original units and/or rounded in order to display the information in a consistai 
for scientific or engineering calculations can click on the property value to see the original value as well as raw conversions to equivalent units. We ad\ 
one of its raw conversions in your calculations to minimize rounding error. We also ask that you refer to MatWeb's disclaimer and terms of use regardir 
property values for this datasheet as they were originally entered into MatWeb. 
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atWeb 



jData on over 31,000 metals, plastics, ceramics, and composites. 


MATERIAL PROPERTY DATA IhELP WANTED! • HOME • SEARCH • TOOLS • FORUM • SERVICES • HEL 
Searches: Sequential | Material Type | Property | Composition | Trade Name | Manufacturer 


■I 


netcomposites 


nformation 


i 


Ticona Vectra® B130 Liquid Crystal Polymer (LCP), 30% Glass I 


Printer friendly version 
01 3 Download to Excel (requires Excel and Windows) 

Subcategory: Filled/Reinforced Thermoplastic; Liquid Crystal Polymer (LCP); Polymer; Thermoplastic 
Key Words: Hoechst Celanese Corporation 

Material Notes: 

Data provided by M. A. Hanna. 

No vendors are listed for this material. Please click here if you are a supplier and would like information on how t< 


Physical Properties 

Metric 

English 

Density 

1 .6 q/cc 

0.0578 lb/in 3 

Water Absorption 

0.02 % 

0.02 % 

Moisture Absorption at Equilibrium 

0.02 % 

0.02 % 

Linear Moid Shrinkage 

0 cm/cm 

0 in/in 

Linear Mold Shrinkage, Transverse 

0.001 cm/cm 

0.001 in/in 

Mechanical Properties 



Tensile Strength, Ultimate 

190 MPa 

27600 psi 

Elongation at Break 

1 % 

1 % 

Tensile Modulus 

20GPa 

2900 ksi 

Flexural Modulus 

17GPa 

2470 ksi 

Flexural Yield Strength 

300 MPa 

43500 psi 

Compressive Yield Strength 

150 MPa 

21800 psi 

Charpy Impact, Notched 

1.3 J/cm 2 

6.19 ft-Ib/in 2 

Tensile Impact Strength 

50 kJ/m 2 

23.8 ft-lb/in 2 

Compressive Modulus 

21.5 GPa 

3120 ksi 

Izod Impact, Notched (ISO) 

12 kJ/m 2 

5.71 ft-lb/in 2 

Electrical Properties 



Electrical Resistivity 

1e+012 ohm-cm 

1e+012 ohm-cm 
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ou i iauc i xcoi o ia i 

1e+017 ohm 

1e+017 ohm 

Diplppfrir Onn^tflnt 

3.5 

3.5 

l&l^i/^f ri^> /""nncfo 1 r\\Ai Cram ionp\/ 

Dielectric oonsianx, low rroquciiuy 

^ 7 

7 

Dissipation Factor 

0.006 

0.006 

Dissipation Factor, Low Frequency 

0.01 

0.01 

Mi c rvesioiance 

1 94 Qpr 


Comparative Tracking Index 

175 V 

175 V 

Thermal Properties 



PTF linpar OC\°C 

1 nm/m-°n 
i jji 1 1/ 1 1 1 o 

n Wfi uin/in-°F 

l/.«J*JVJ |JII l/II 1 1 

f^TF linppr 9n°f"^ TrpnQV/prQP tn Plow 

5^ um/m-°n 

}JI 1 1/ 1 1 1 V_s 

99 4 uin/in-°F 

^.C/ .T^ p II 1/ II 1 1 

PTF linpar 100°^ 

1 |JI 1 If 1 1 1 V-/ 

0 *SSfi uin/in-°F 
pni/iii i 

CTE linear 100°C 

53 um/m-°C 

29 4 uin/in-°F 

Mpltinn Pnint 

ividiiii^ n uii ii 

280 °C 

536 °F 

hAavim 1 1 m Qor\/if*o Tomnoratnro Air 
I via Ail i iui 1 \ oci vioo i ci i ipoi aiui t;, r\n 

1 OU w 

9RR °F 

Plofl oration Tomnorati i ro of 1 ft Pk^ Pa (O&A. ncA 

UCllCUUUI I I CI IlUd CUUI O CH I .O IVIi a ^tOH UOl ^ 

9^5 °P 

4W °F 

VirtAt Snffpninn Pnint 

243 °C 

46Q °F 

1 II DTI Flonfri^al 

ul ki i, ciecincai 

H OA Op 

ZOO r 

UL RTI, Mechanical with Impact 

130 °C 

266 °F 

Flammability, UL94 

V-0 

V-0 

Oxygen Index 

51 % 

51 % 


Fl0\A 

Transverse 


Some of the values displayed above may have been converted from their original units and/or rounded in order to display the information in a consistai 
for scientific or engineering calculations can click on the property value to see the original value as well as raw conversions to equivalent units. We ad\ 
one of its raw conversions in your calculations to minimize rounding error. We also ask that you refer to MatWeb's disclaimer and terms of use regardir 
property values for this datasheet as they were originally entered into MatWeb. 
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[Data on over 31,000 metals, plastics, ceramics, and composites. 


Searches: Sequential | Material Type | Property | Composition | Trade Name | Manufacturer 


■■inetcomposites 



i 

■ 


Ticona Vectra® A150 Liquid Crystal Polymer (LCP), 50% Glass I 



Printer friendly version 


Download to Excel (requires Excel and Windows) 


Subcategory: Filled/Reinforced Thermoplastic; Liquid Crystal Polymer (LCP); Polymer; Thermoplastic 
Key Words: Hoechst Celanese Corporation 

Material Notes: 

Data provided by M. A. Hanna. 

No vendors are listed for this material. Please click here if you are a supplier and would like information on how t 


Physical Properties 

Metric 

English 

Density 

1 .79 a/cc 

0.0647 lb/in 3 

Water Absorption 

0.01 % 

0.01 % 

Moisture Absorption at Equilibrium 

0.01 % 

0.01 % 

Linear Mold Shrinkage 

0.002 cm/cm 

0.002 in/in 

Linear Mold Shrinkage, Transverse 

0.002 cm/cm 

0.002 in/in 

Mechanical Properties 



Hardness, Rockwell M 

93 

93 

Tensile Strength, Ultimate 

160 MPa 

23200 psi 

Elongation at Break 

1.3% 

1.3% 

Tensile Modulus 

24.5 GPa 

3550 ksi 

Flexural Modulus 

21 GPa 

3050 ksi 

Flexural Yield Strength 

250 MPa 

36300 psi 

Compressive Yield Strength 

140 MPa 

20300 psi 

Charpy Impact, Notched 

1 .2 J/cm 2 

5.71 ft-lb/in 2 

Tensile Impact Strength 

50 kJ/m 2 

23.8 ft-lb/in 2 

Compressive Modulus 

21 GPa 

3050 ksi 

Coefficient of Friction 

0.19 

0.19 

Izod Impact, Notched (ISO) 

12kJ/m 2 

5.71 ft-lb/in 2 
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Electrical Properties 


Electrical Resistivity 

Surface Resistance 

Dielectric Constant 

Dielectric Constant, Low Frequency 

Dissipation Factor 

Dissipation Factor, Low Frequency 

Arc Resistance 

Comparative Tracking Index 

Thermal Properties 

CTE, linear 20°C 

CTE, linear 20°C Transverse to Flow 
CTE, linear 100°C 
CTE, linear 100°C 
Melting Point 

Maximum Service Temperature, Air 

Deflection Temperature at 0.46 MPa (66 psi) 

Deflection Temperature at 1 .8 MPa (264 psi) 

Vicat Softening Point 

UL RTI, Electrical 

UL RTI, Mechanical with Impact 

Flammability, UL94 


1e+012 ohm-cm 
1e+016ohm 
4 
4.5 
0.008 
0.02 
180 sec 
175 V 


3 |jm/m-°C 
64 fjm/m-°C 
3 Mm/m-°C 
64 |jm/m- 0 C 
280 °C 
220 °C 
252 °C 
240 °C 
235 °C 
220 °C 
220 °C 
V-0 


1e+012 ohm-cm 
1e+016 ohm 
4 
4.5 
0.008 
0.02 
180 sec 
175 V 


1.67 |jin/in-°F 
35.6 |jin/in-°F 
1.67 Min/in-°F 
35.6 Min/in-°F 
536 °F 
428 °F 
486 °F 
464 °F 
455 °F 
428 °F 
428 °F 
V-0 


Flow 
Transverse 

220/220°C 


Some of the values displayed above may have been converted from their original units and/or rounded in order to display the information in a consistai 
for scientific or engineering calculations can click on the property value to see the original value as well as raw conversions to equivalent units. We ad\ 
one of its raw conversions in your calculations to minimize rounding error. We also ask that you refer to MatWeb's disclaimer and terms of use regardir 
property values for this datasheet as they were originally entered into MatWeb. 
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Data on over 31 ,000 metals, plastics, ceramics, and composites. 


MATERIAL PROPERTY DATA IheLP WANTED! * HOME • SEARCH • TOOLS • FORUM • SERVICES • HEL 
Searches: Sequential | Material Type | Property | Composition | Trade Name | Manufacturer 


f- netcompositesj 


nformation 


I 


Ticona Vectra® A130 Liquid Crystal Polymer (LCP), 30% Glass I 


Printer friendly version 
iM l Download to Excel (requires Excel and Windows) 

Subcategory: Filled/Reinforced Thermoplastic; Liquid Crystal Polymer (LCP); Polymer; Thermoplastic 
Key Words: Hoechst Celanese Corporation 

Material Notes: 

Data provided by M. A. Hanna. 

No vendors are listed for this material. Please click here if you are a supplier and would like information on how t< 

Physical Properties Metric English 

Density 1.62 g/cc 0.0585 lb/in 3 

Water Absorption 0.02 % 0.02 % 

Moisture Absorption at Equilibrium 0.02 % 0.02 % 

Linear Mold Shrinkage 0.001 cm/cm 0.001 in/in 

Linear Mold Shrinkage, Transverse 0.002 cm/cm 0.002 in/in 


Mechanical Properties 


Hardness, Rockwell M 

87 

87 

Tensile Strength, Ultimate 

190 MPa 

27600 psi 

Elongation at Break 

2.3 % 

2.3 % 

Tensile Modulus 

16GPa 

2320 ksi 

Flexural Modulus 

15GPa 

2180 ksi 

Flexural Yield Strength 

280 MPa 

40600 psi 

Compressive Yield Strength 

100 MPa 

14500 psi 

Charpy Impact, Notched 

4 J/cm 2 

19 ft-lb/in 2 

Tensile Impact Strength 

80 kJ/m 2 

38.1 ft-lb/in 2 

Compressive Modulus 

14.5 GPa 

2100 ksi 

Coefficient of Friction 

0.14 

0.14 

Izod Impact, Notched (ISO) 

26 kJ/m 2 

12.4 ft-lb/in 2 
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Electrical Properties 


Electrical Resistivity 

1e+012 ohm-cm 

1e+01 2 ohm-cm 

Surface Resistance 

1e+017 ohm 

1e+017 ohm 

Dielectric Constant 

3.2 

3.2 

Dielectric Constant, Low Frequency 

^ 7 

7 

Dissipation Factor 

0.008 

0.008 

Dissipation Factor, Low Frequency 

0.02 

0.02 

Arc Resistance 

140 sec 

140 sec 

Comparative Tracking Index 

175 V 

175 V 

I nermai properties 



CTE, linear 20°C 

0 Mm/m-°C 

0 Min/in-°F 

CTE, linear 20°C Transverse to Flow 

79 |jm/m-°C 

43.9 jjin/in-°F 

CTE, linear 100°C 

0 Mm/m-°C 

0 ^in/in-°F 

CTE, linear 100°C 

79 (jm/m-°C 

43.9 Min/in-°F 

Melting Point 

280 °C 

536 °F 

Maximum Service Temperature, Air 

240 °C 

464 °F 

Deflection Temperature at 0.46 MPa (66 psi) 

252 °C 

486 °F 

Deflection Temperature at 1 .8 MPa (264 psi) 

235 °C 

455 °F 

Vicat Softening Point 

232 °C 

450 °F 

UL RTI, Electrical 

240 °C 

464 °F 

UL RTI, Mechanical with Impact 

220 °C 

428 °F 

Flammability, UL94 

V-0 

V-0 

Oxygen Index 

43% 

43% 


Flov\ 
Transverse 

240/220°C (460/430°F) 


Some of the values displayed above may have been converted from their original units and/or rounded in order to display the information in a consistai 
for scientific or engineering calculations can click on the property value to see the original value as well as raw conversions to equivalent units. We ad\ 
one of its raw conversions in your calculations to minimize rounding error. We also ask that you refer to MatWeb's disclaimer and terms of use regardir 
property values for this datasheet as they were originally entered into MatWeb. 
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Searches: l Iquential | Material Type | Property | Composition | Trade Name | Manufacturer 


Data on over 31,000 metals, plastics, ceramics, and composites. 


*fL netcomposites 



I 

IB 


Ticona Vectra® A115 Liquid Crystal Polymer (LCP), 15% Glass I 


g3? Printer friendly version 

UlS l Download to Excel (requires Excel and Windows) 

Subcategory: Filled/Reinforced Thermoplastic; Liquid Crystal Polymer (LCP); Polymer; Thermoplastic 
Key Words: Hoechst Celanese Corporation 

Material Notes: 

Data provided by M. A. Hanna. 

No vendors are listed for this material. Please click here if you are a supplier and would like information on how t< 


Physical Properties 

Metric 

English 

Density 

1 .5 q/cc 

0.0542 lb/in 3 

Water Absorption 

0.02 % 

0.02 % 

Moisture Absorption at Equilibrium 

0.02 % 

0.02 % 

Linear Mold Shrinkage 

0 cm/cm 

0 in/in 

Linear Mold Shrinkage, Transverse 

0.002 cm/cm 

0.002 in/in 

Mechanical Properties 



Tensile Strength, Ultimate 

200 MPa 

29000 psi 

Elongation at Break 

3.3 % 

3.3 % 

Tensile Modulus 

14GPa 

2030 ksi 

Flexural Modulus 

12GPa 

1740 ksi 

Flexural Yield Strength 

240 MPa 

34800 psi 

Compressive Yield Strength 1 

85 MPa 

12300 psi 

Charpy Impact, Notched 

5.5 J/cm 2 

26.2 ft-lb/in 2 

Tensile Impact Strength 

80 kJ/m 2 

38.1 ft-lb/in 2 

Compressive Modulus 

10GPa 

1450 ksi 

Coefficient of Friction 

0.11 

0.11 

Izod Impact, Notched (ISO) 

55 kJ/m 2 

26.2 ft-lb/in 2 


Electrical Properties 
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tieClilCal rvcSISuVliy 

1 C~U 1 £- Ul II 1 1 \j\ i 1 

1p+019 nhm-rm 

IC'U 1 £- VJI 1 1 1 1 \j\ \ 1 

Oui lauc ixcoioiai i 

1e+017 ohm 

1e+01 7 ohm 


2.9 

2.9 

uieiGCinc oonsiani, low rrequenuy 

0.0 

0.0 

Dissipation Factor 

0.008 

0.008 

Dissipation Factor, Low Frequency 

0.02 

0.02 

Arc Resistance 

1 00 sec 

1 cor* 

1 00 sec 

Comparative Tracking Index 

200 V 

200 V 

Thermal Properties 



PTE Mnoar9n°P 

1 im/m-°P. 
\j \ji 1 1/ 11 1 \-/ 

7ft uin/in-°F 

1 %J |J II 1/ II I 1 

f*TF linear OC\°C\ TranQWPrQP tn Flnw 

RQ iim/m-°C 

kjzj yji i 1/ 1 1 1 w 

49 4 uin/in-°F 

pTC linoQrinn°P 

o i c, linear iuu o 

nm/m-°P 

-9 78 uin/in-°F 
L- . f 0 jjii 1/ 11 1~ n 

PTF linear 1 HOT* 
\_/ 1 C, llllcdl IUU o 

PQ iirn/rn-°n 

Oi7 |JI 1 1/ 1 1 1 V-V 

4Q 4 uin/in-°F 

*T^.*T ^Jill/Ill 1 

Melting roint 


coe op 

Maximum oervice i emperaiure, Mir 


4R4 °F 

ueiiecuon i emperaiure at n .0 Mra ^zo4 psi^ 

Zoll L> 

HHO r 

UL RTI, Electrical 

240 °C 

464 °F 

UL RTI, Mechanical with Impact 

220 °C 

428 °F 

Flammability, UL94 

V-0 

V-0 


Fl0\A 

Transverse 
240/220°C (460/430°F) 


Some of the values displayed above may have been converted from their original units and/or rounded in order to display the information in a consistai 
for scientific or engineering calculations can click on the property value to see the original value as well as raw conversions to equivalent units. We ad\ 
one of its raw conversions in your calculations to minimize rounding error. We also ask that you refer to MatWeb's disclaimer and terms of use regardir 
property values for this datasheet as they were originally entered into MatWeb. 
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ncona 


p- Search 


• Company 


> Media o Investor Relations t> I ntemei Policy Contacts > Help 


Best,View|ng,T|p.s 
Go..Io..Ij.cona .Global 


ii 



Product Information 


> Data Sheet Selector > Query Results 


Data sheet selector allows you to view a Ticona data sheets 

for any available grade by selecting a Ticona product and a Ticona grade category. 


| Data Sheet §| J[ 
Select a product. 
Select a grade category 


MSDS 


Literatu re 


Search 


| VECTRA liquid crystal polymer (LCP) 


» Que 


Grade ^ 

A95Q 
CJ.15 
A115 
E130i 
B130 
L130 
C13Q 
H130 
A130 
L140 
H140 
A150 
Q.150 
1130 

A515 
A530 
E530i 
C 550 
A4.10 
A725 
A625 
A230 
B2 3Q 
A700 
D130M 
E820i Pd 
E 820i 
C81 0 
A435 
A430 


Glass Reinforced: 
Glass Reinforced: 
Glass Reinforced: 
Glass Reinforced: 


Press x s to sort column in ascei 

Description ^ (Category: Description) 

Unfilled: suitable for extrusion, USP class VI compliant 

Glass Reinforced: 1 5% glass fiber, higher temperature capability & easier flow 

Glass Reinforced: 15% glass fiber.Provids easier flow than A130, Tougher 

Glass Reinforced: 30% glass fiber, excellent flow, high temperature capability 

Glass Reinforced: 30% glass fiber, extremely low CLTE and shrinkage 

Glass Reinforced: 30% glass fiber, general purpose LCP 

Glass Reinforced: 30% glass fiber, higher temp, capability & easier flow than A130 

Glass Reinforced: 30% glass fiber, highest temperature capability 

30% glass fiber.USP class VI compliant, exc. bal. of properties 

40% glass fiber, general purpose LCP 

40% glass fiber, hightest temperature capability 

50% glass fiber, improved creep resistance over A130 

Glass Reinforced: 50% glass fiber, improved creep resistance over C130 

Glass Reinforced: An easily processable LCP with very high temperature capability. 
Glass Filled 

Mineral Reinforced: 15% mineral, USP class VI compliant 

Mineral Reinforced: 30% mineral ,USP class VI compliant, hydrolytically stable 

Mineral Reinforced: 30% mineral, excellent flow, high temperature capability 

Mineral Reinforced: 50% mineral, suitable for higher temperature 

Mineral / Glass Reinforced: 25% glass/25% mineral, low warpage 

Specialty: 25% filled, conductive grade 

Specialty: 25% graphite, good wear characteristics 

Specialty: 30% carbon fiber, USP ClassVI compliant.conductive 

Specialty: 30% carbon fiber.exceptional strength and stiffness, conductive 

Specialty: 30% glass fiber, suitable for electrostatic dissipation (ESD) 

Specialty: 30% milled glass, very high flow, suitable for encapsulation 

Specialty: 40 % mineral , excellent flow, electrolytic metal platable 

Specialty: 40% mineral, excellent flow, electrolytic metal platable 

Glass/mineral, electroplatable, withstands reflow soldering 
Glass/PTFE, best high High Arc Ignition performance 
LCP/PTFE, excellent wear& electrical prop, at hi freq 


Specialty: 
Specialty: 
Specialty: 
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